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Preface 


This document is provided for use in conjunction with other relevant IBM publications, and IBM makes no 
warranty, express or implied, relative to its completeness or accuracy. 


The information in this document ts current as of the date of its publication, but it is subject to change by 
IBM at any time without notice. Although this document descnbes individual commands and the expected 
responses, the sequences and timing of these commands and responses may vary from release to relcase of 
the program products. 


It is the responsibility of the attaching organization to ensure proper operation of the attaching equipment. 
This document is not intended to be a manufacturing or engineering specification; the user is assumed to 
understand the interrelationship among any affected systems, machines, programs and media. 


IBM may have patents or pending patent applications covering subject matter described in this document, 
including appearance design patents or applications. The furnishing of this document does not constitute or 
imply a grant of any license under any patents, patent applications, trademarks, copyrights or other nghts of 
IBM or of any third party, or any night to refer to IBM in any advertising or other promotional or marketing 
activities. IBM assumes no responsibility for any infringement of patents or other nghts that may result 
from use of this document or from the manufacture, use, lease or sale of apparatus described herein. 


Licenses under IBM's utility patents are available on reasonable and nondiscriminatory terms and condt- 
tions. IBM does not grant licenses under its appearance design patents. Inquiries relative to licensing should 
be directed in wnting to the IBM Director of Commercial Relations, International Business Machines Cor- 
poration. Armonk, New York 10504. 


References to Other IBM Manuals 


For information on physical tanning (including detailed cabling and switch setting), and for information on 
system limitations, see JBM 5250 Information Display System Planning and Site Preparation Guide, 
GA2]1 -9337, IBM System/36 Information Directory, $C21-9015, Attaching Work Station and Communication 
Cables to the AS/400, SA21-9957, Planning Guide - 9404, GA21-9914, and Planning Guide - 9406, 
GA21-9913. 


For information concerning the IBM Cabling System, sce Using the 1B\/ Cabling System with Communi- 
cation Products, GA27-3620, and the 1B Cabling System Planning and Installation Guide, GA27-3361. 


For information concerning Telephone Twisted Pair cabling, see /B\/ 5299 Terminal Multiconnector Model 3 
Planning, Setup, and Maintenance Guide, GA27-3729. 
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IBM System/36 Systems Reference Manual, SC21-9020, contains information about work stations. This 
information includes: 


@ The physical characteristics of the work station; that is, a description of the keys, switches, lights, and 
indicators. 


¢ The operational characteristics of the work stations; that is, the function of the keys, the operator aids, 
_ and the work station modes. 


IBM System/36 Functions Reference Manual, SA21-9436, contains information about work stations, printers, 
and data streams. 


IBM System/38 Service Guide, SY31-0523, contains information on configuring workstations and printers on 
the IBM System/38. 


Device Configuration Guide, SC21-8106, contains information on configuring twinax workstations and 
printers on the IBM AS/400. 


ASCII Work Station Planning and Configuring - 9404, SC21-9797, and ASCII Work Station Reference 
-9404, SA21-9922, contain information on configuring ASCII workstations and printers on the IBM AS/400. 


IBM Systemi38 Work Station Controller Attachment Theory and Maintenance, SY31-0535, contains informa- 
tion on cabling and device addressing for the IBM System/38. 


IBM System/38 Work Station Controller Extended Attachment Theory and Maintenance, SY31-0656, con- 
tains information on cabling and device addressing for the IBM System;38 using the extended work station 
controller. 


IBM 5250 1 nformation Display System Functions Petronas Manual, SA2)-9247 contains information about | 
the following. 


e Data streams for 5250 type devices, ecugine the ae orders for the 5292 model 2 

e SNA (Systems Network Architecture) as used in the IBM 5251 Model 12, SDLC (Synchronous Data 
Link Control), and cabling considerations for attaching work stations to the Cluster Feature of the 5251 
Model 12 

e information similar to that listed above for the System/36 System Reference manual but for work 
stations attached to a system via a 5251 Model 12 and a communications link using SNA/S DLC 


IBM Systems Network Architecture Concepts and Products manual, GC30-3072 Presents an overview of 
SNA including basic descriptions of terminology, concepts, and scope. 


IBM Synchronous Data Link Control General Information manual, GA27-3093 describes the procedures that 
comprise SDLC. It includes material to familiarize the reader with terminology and concepts of SDLC. 
This is followed by a catalog of the components of SDLC and representative examples of their uses. 

The following contain standards information about attaching ASCII devices to the AS/400 9404 system unit. 


e EIA Standard RS-232C 3 | ° 


@ EIA Standard RS-422A 
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© ANSI X3.4-1977, American National Standard Code for Information Interchange 
e ANSI X3.64-1979, Additional Controls for Use with ASCII 


IBM Systems Network Architecture Format and Protocol Reference Manual: Architectural Logic, SC30-3112, 
contains information about SNA that allows development and design of products or programs that function 
within an SNA network. 


The following contain information about attaching an IBM Personal Computer with the 5250 emulation 
feature to an IBM host system such as the S/36. 


© Enhanced 5250 Emulation Program User's Guide, G570-2202 | 


@ Enhanced Display Station Emulation Adapter Hardware Maintenance and Technical Reference, 
G570-2200 


© 5250 Emulation Program User's Guide, part number 6092654 


e Display Station Emulation Adapter Hardware Maintenance and Technical Reference, part number 
7034652 


IBM 4224 Product and Programming Description, GC31-2551, contains eereanes about the 4224 pninter 
and its data stream. 


IBM 4234 Printer Product and Programming Manual, GC3l- 2554, contains iotaaton about the 4234 
printer and its data streams. 


IBM 5262 Printer Model | Description, GA24-3975, contains information about the 5262 panies and its data 
streams. 


IBM 4214 Printer Model 2 Product Description, GC31-2582, contains information about the 4214 printer and 
its data strearns. 


[BM 5219 Printer Viodels D0O//D02 Programmer's Reference Guide, GA23-1025, contains information about 
the 5219 printer and its data streams. 


IBM 5250 Information Display System Introduction, GA21-9246, is an introduction to the 5250 device 
fami Vv. 


For information on the 3180 model 2, see /BM 3/80 Display Station Model 2 User's Guide, GA21-9469. 
For information on using the 3812 pnnter, see 
e Using the [BM Pageprinter 38/2 with an IBM System/36 or System!38 , S544-3343. 


e IBM 38/2 Pageprinter Programming Reference, $544-3268. This manual describes the interface between 
the 3812 and the IBM PC. It includes descriptions of the primitive commands. 


@ Using the IBM S/36 Printer Application Program Interface PRPQ (PRPQ P84073, (5799-BYX)), 
shipped with the PRPQ 7 


For information on the IBM 3196 display station, see /B.Vf 3/96 Display Station User's Guide, GA18-2482. 
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For information on the IBM 4210 printer, see [BM 42/0 Printer Guide to Operations, SC31-3783, and [BM 
42/0 Printer Product and Programming Description, SC31-3784. The Product and Programming Description 
contains information on the printer controls and character sets supported. 

Far information on the 3197 Display and its associated printers, see 

@ IBM 3197 Model D Display Station User's Guide, GA18-2545. 

® IBM 3197 Model C Color Display Station User's Guide, GA18-2559. 

e IBM 3197 Model W Display Station User's Guide, GA18-2790. 

Foi information on the 5209 3270-5250 Link Protocol Contenee see 

| @ IBM 5209 Model | 3270-5250 Link Protocol Converter User's Guide, SA21-9869 

@ 5209 3270-5250 Link Protocol Converter to Device Product Attachment Information 

For information on the 5208 ASCII-5250 Link Protocol Converter, see 

@ IBM 5208 Model 1! ASCII-5250 Link Protocol Cormverter User's Guide, SA21-9870. 

For information on the 5259 Migration Data Link, see 


@ IBM 5259 Migration Data Link User's Guide, SA21-9551. 
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1.0 Physical Characteristics of the Twinaxial Cable 


In addition to Twinaxial Cable, the System/36, System/38, and AS/400 also support the IBM Eacune 
System and Telephone Twisted Pair media in attachment of WSC I/O devices. 


For information concerning the IBM Cabling System or the IBM 5299 Terminal Multiconnector for Tele- 
phone Twisted Pair cabling and how to use them for Twinaxial Cable Applications, see L'sing the [BM 
Cabling System with Communication Products, GA27-3620, or LBM 5299 Terminal Multiconnector Model 3 
Planning, Setup, and Maintenance Guide, GA27-3749. 


1.1 Cabling Considerations 


A System Unit 1s a: 


} 


5360, 5362, 5363, or 5364 for System/36 
5381 or 5382 for System/38 
9404 or 9406 for AS/400 


i 


i 


A maximum of seven work stations may be attached to a port on the System Unit when the Cable 
Through feature is installed on the workstations (except possibly for the last vernon on the port). 
The work stations are attached to the System Unit with a twinaxial cable. 


The maximum twinaxial cable length on any system port is 1525 meters (5000 feet). 


For Telephone Twisted Pair media, see /BM 5299 Terminal Multiconnector Model 3 Planning, Setup, 
and Maintenance Guide, GA27-3749, for maximum cable lengths. 


The cables cannot be spliced. Instead of splicing, use a quick-disconnect adapter (IBM part number 
7362230), Amphenol part number 82-5588, or equivalent. The adapter and the attached cable connec- 
tors should be covered with shrink tubing to prevent them from touching ground or some noise source. 


The total number of cable junctions (quick-disconnect adapter and units) installed on a line cannot be 
more than eleven. This includes the junction at the System Unit. A unit on the line counts as one 
junction. © 


The cable shield must be grounded to the System Unit and to each work station. In addition, the shield 


continuity must be maintained through the entire line; that 1s, from the System Unit through the cables, 
the adapters, and the work stations. 
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® 


The polarity of the line must be maintained through the entire line. For line continuity and polanty 
reversal tests, see /BM 5250 Information Display System Planning and Site Preparation Guide, 
GA21-9337. 


The line must be terminated at the end of the line. For example, if three work stations are attached to 
the same line (multidrop), the work station farthest from the System Unit would have to be terminated. 
To terminate the line, attach a 54.9 ohm (+ 1%) resistor from each SOrgUCIOE to the shield. 


In addition to the above considerations, no noise can be put on line that might be interpreted as data when 
turning power on or off on the work station. 


For specifications and physical characteristics of the twinaxial cable, refer to /BM 5250 Information Display 
System Planning and Site Preparation Guide, GA21-9337. 


1.1.1 System/36 Cabling Considerations 


For correct operation of the work stations, you must consider each of the following for the twinaxial cables. 
For the Systern/36, a System Unit is the 5360, 5362, 5363, or 5364. 


e 


Up to six work stations can be locally attached to the 5360 System Unit without the work station expan- 
sion feature. With the work station expansion feature, 36 workstations may be locally attached. When 
the two workstation controller feature is installed, 72 workstations may be locally attached. When the 
extended input fields feature is selected, 18 workstations may be attached locally with the workstation 
expansion feature, or 36 with the two workstation controllers feature. 


Up to six work stations can be locally attached to the 5362 System Unit without the work station con- 
troller feature. With the work station controller feature, 28 workstations may be locally attached. When — 


the extended input fields feature is selected, three workstations may be attached locally without the work 


station controller feature, or 18 with the workstation controller feature. 


Up to sixteen work stations can be locally attached to the 5363 System Unit without the work station 
controller feature. With the work station controller feature, 28 workstations may be locally attached. 
When the extended input fields feature is selected, nine workstations may be attached locally without the 
work station controller feature, or 18 with the workstation controller feature. 


Up to sixteen work stations can be locally attached to the 536d System Unit. When the extended input 
fields feature is selected, nine workstations may be attached locally. 


See [BM Systerni36 Planning to Set Up Your Computer, SA21-9439, for system limitations. 


1.1.2 System/38 Cabling Considerations 


For the System/38, a System Unit is the 5381 or 5382. 


The Svstem/38 has two workstation controllers. 


@ 


2 


Work Station Controller (WSC) 


Work Station Controller Extended 
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| 


The Work Station Controller permits direct connection of Work Station Displays and printers to the 
System/38. One Work Station Controller supports any combination of printers and displays up to a 
maximum of 20. The System/38 has a maximum configuration of 4 Work Station Controllers permitting a 
total of 80 devices to be connected. 


See IBM Systemi38 Service Guide, SY31-0523, for information on which devices may be attached to the 
Work Station Controller. Not all devices that may be attached to the Work Station Controller Extended 
may be attached to the Work Station Controller. 


The Work Station Controller Extended permits direct connection of Work Station Displays and printers to 
the System/38. One Work Station Controller Extended supports any combination of printers and displays 
up to a maximum of 32. The Svstern/38 has a maximum configuration of 8 Work Station Controller 
Extended controllers permitting a total of 256 devices to be connected. 

See [BM Systemi38 Service Guide, SY31-0523, for information on which devices may be attached to the 


Work Station Controller Extended. Not all devices that may be attached to the Work Station Controller 
may be attached to the Work Station Controller Extended. 


1.1.3 AS/400 Cabling Considerations 
For the AS/400, a System Unit is the 9404 or 9406. 
AS/400 Release /.0 


e The 9404 model B10 and B20 has a maximum configuration of | work station controller permitting a 
total of 40 devices to be connected. 


¢ The 9406 model B30 has a maximum configuration of 3 work station sonnseilers permitting a total of | 


120 devices to be connected. 


e The 9406 node B40 has a ad num configuration of 5 work station controllers permitting a total of 
200 devices to be connected. 


¢ The 9406 model B50 has a maximum configuration of 8 work station controllers permitting a total of 
320 devices to be connected. 


¢ The 9406 model B60 has a maximum configuration of 12 work station controllers permitting a total of 
480 devices to be connected. 


AS'400 Release 2.0 


e The 9404 model B10 has a maximum configuration of 1 work station controller permitting a total of 40 
devices to be connected. | 


¢ The 9404 model B20 has a maximum configuration of 2 work station controllers permitting a total of 80 
devices to be connected. 


¢ The 9406 model B30 and B35 has a maximum configuration of 4 work station controllers permitting a 
total of 160 devices to be connected. | 
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¢ The 9406 model B40 and B45 has a maximum configuration of 6 work station controllers permitting a 
total of 240 devices to be connected. 


© The 9406 model B50 has a maximum configuration of 10 work station controllers permitting a total of 
400 devices to be connected. | 


@ The 9406 model B60 has a maximum configuration of 15 work station controllers permitting a total of 
600 devices to be connected. 


® The 9406 model B70 has a maximum configuration of 20 work station controllers permitting a total of 
800 devices to be connected. | 


See Planning Guide - 9404, GA21-9914, and Planning Guide - 9406, GA21-9913 for additional information. 


1.2 Electrical Interface 


All information is transmitted between the work stations and the controller in the System Unit on the 
twinaxial cable. A one (1) bit on the twimaxial cable appears as a positive-going signal followed by a 
negative-going signal, and a zero (0) bit appears as a negative-going signal followed by a positive-going 
signal. See Figure | on page 6 for an example of a signal transmitted on the cable. 


The transmission bit rate is 1 megahertz (42%). With this rate, 1 microsecond is required for each bit, and 
16 microseconds are required for each frame. For a description of the frame, see 1.3, ‘Description of Bit 
Stream” on page 5. 


Note: The 3196 display station uses a slightly different transmission bit rate (1. 0368 megahertz + 0.01%). 
Sce 13.0, “3196 Interface” on page 221 for more information. Al devices that will be attached to a 
 twinaxial cable that is also attached to a 3196 device must be able to handle the data transmission rate of the 
3196. 
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1.3 Description of Bit Stream 


The bit stream is serially transmitted to (or received from) the Systern Unit; it contains a bit synchronization 
pattern, a frame synchronization pattern, and a frame. The bit and frame synchronization patterns establish 
synchronization between the work stations and the system unit, and are transmitted prior to transmitting the 
_ first frame. A bit synchronization pattern has a half-bit binary configuration of 1010101010, and a frame 
synchronization pattern has a half-bit binary configuration of 111000. 


The frame is the unit of information. used to transmit all data, all commands, and all status between the 
work stations and the system unit. It is 16 bits long as shown in Figure 3 on page 8 and as described 
below. Notice that bit 151s the first bit transmitted. 


Bits Description 
15 Thus is the synchronization bit and it is always active. 
14-7 These bits represent a data byte or a status byte from the work stations, or they represent a data 


byte or a command byte from the system unit. When they are a command byte, bits 7 through 9 
are the command modifier. 


6-4 These bits represent the work station address unless the frame is the last one transmitted. If the 
frame is the last one transmitted in a series of frarnes, these bits are set to 111 to indicate the end 
of message. | _ 


Note: If only | frame is sent from the system unit, these bits represent the work station address. 
If only one frame is sent from the work station, these bits are set to 111]. 


3 This is an even parity bit for bits 3 through 15. 


2.0 oe These bits are always set to 000. . 
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E¥and 2 | show the signals when the line is properly terminated. In addition, these signals show 
signals that were measured differentially when the signal on B was subtracted from the 


signal on A (see insert for A and B). 


*Typical 


Figure 1. Example of a Typical Transmitted Signal 
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Figure 2. End View of Female Twinaxial Connector 
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Figure 3. Examples of Frames 
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1.4 Station Addressing 


Each station requires a unique station address. The station address is encoded in bits 4, 5, and 6 of the 
frame. The address for machines without Cable Through feature is always 000: Addresses 000 to 110 are 
valid addresses with the Cable Through feature; address 111 1s the end of message delimiter. 


The first frame from the system following a line turnaround (frame synchronization) must be a command 
frame. The command frame contains a station address used to select an individual station. Any data frames 
associated with the command frame are checked for an end of message delimiter. 


If bit 14 is off in a command frame and it is the furst command following a frame synchronization sequence. 
no following data or command frames will be processed by a station. This allows single frame commands to 
be addressed to a specific station. 


Commands may be transmitted to a station individually or collectively. Commands with data frames must 
have the data frames immediately following the command frame, with no frame synchronization sequence 
between the command and the data. Commands (together with any associated data) may be transmitted 
with or without intervening frame synchronization sequences. If transmission without intervening frame syn- 
chronization sequences is desired, the first command must have associated data (that is, bit 14 of the 
command frame must be on). 


The last frame in a sequence of frames must contain a station address of 111 as the end of message delimiter. 


All response frames sent to the host by the station, except the end of message frame, contain the responding 
station’s address. 


The address associated with an individual station 1s selected during the customer setup procedure bv setting 
selector switches on the station when the Cable Through feature is installed. Stations without the Cable 
Through feature always have a fixed address of 000. unless they are to be attached to the twinaxial cable 
through a “T-connector”. T-connector attached stations have addressing capability. 


The display station that is to be the console must be address 000 on port 0 of the $/36 or AS;400. This 
does not apply to the 5364, as the attached PC 1s always the console. 


The System/38 does not use a workstation as a console, as the console is built into the system unit. 
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2.0 5251 Model 11 Interface 


2.1 Keyboard and Display 


The 5251 model 11 is a single keyboard display station that uses logic for control and attachment to the 
controller in a host system or to other work stations. The 5251 model 11 provides the means of key entry 
with an interactive display. 


This chapter describes the 5251 model 11. It also includes information about other display terminals when 
the differences are small. Other display terminals also have their own chapters which contain information 
about their differences from the 5251 model 11. 


The 5251 model 999 is a 5251 model 11 with a standard set of features. The 5251 model 999 responds to 
commands exactly like the 5251 model 11. 


The system attachment is an addressable multidrop line using dual signal connector twinaxial cable. The 
most distant station may be up to 1525 meters (5000 feet) from the host system with twinaxial cable. Each 
multidrop line can be addressed individually. 


Transmission of data and commands is half duplex and is host initiated. 


All keyboard and display functions are logically controlled by the system programs for any displav station or 
operator function. The 5251 model 11 provides both an operator and a command interface to the attaching 
system thus allowing explicit control of the keyboard, display, and features. 


The command interface allows the function of fields on the display screen to be controlled. The controlled 
functions are intensification, image reversal (dark graphic on light background), underlining. column sepa- 
rating, blinking,and non-display. Characters, fields, lines, and the entire regeneration buffer can be accesscd. — 


Key scan codes are delivered to the host on request (Poll command). The display station does not translate 
kev codes into display codes. The scan and display codes are unique to the 5250 display system and do not 
necessarily conform to EBCDIC standards. | 


Scan codes are a function of the physical location of the key stem on the keyboard. Therefore, each key- 
board arrangement requires a different translate table. 


The relationship between the keyboard and the display is through the work station controller. Pressing any 
key and transmission of its scan code must result in the function described in the /BM 525/ Display Station 
models | and // Operator's Guide, GA21-9248. Certain other functions of the 5251 model 11 require the 
using systern to issue commands to activate devices and/or respond with commands within a certain amount 
of time. 
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Keyboard layouts are shown in 


Figure 4 on page 13 
Figure 5 on page 13 
Figure 6 on page 13 
Figure 7 on page 14 
Figure 8 on page 14 


eo © @¢ 6 ®@ 


Scan codes for the above keyboard layouts are shown in 


Figure 9 on page 15 
Figure 10 on page 17 
Figure 11 on page 19 
Figure 12 on page 21! 
Figure 13 on page 23 


6 @ @ @ @ 


The codes for displayable characters are shown in 


® Figure 14 on page 25 
e Figure 15 on page 26 
@ Figure 16 on page 27 


2.1.1 Scan Codes” 


Scan codes are a function of the physical location of the key stem on the keyboard. Pion 9 on page 15 
shows the 8-bit scan code, the hexadecimal code, and the key position for the keyboards. , 


When a make/break key is pressed bit 0 of the scan code i iS a 0. When | a make/break key is released, bit 0 of 
the scan code is a l. 


A typamatic key repeats its scan code when it is held down for more than 600 milliseconds. The repetition 
rate is 10 operations per second. The repetition will continue untu the key is released or until another key ts 
pressed in addition to the typamatic key. Typamatic keys are a function of the display station; the controller 
sees only the repetition, as though the user preete the kev repeatedly. | | 


Some keyboards have symbols on the “front face” ae some _— (that is, on the front, below the wens. 
These symbols are entered by first pressing the shifted HELP key (HELP key with SHIFT held down), then 
the key with the front face symbol. - The shift-HELP sequence must be performed for each front-face Syne 
that is to be entered. | 


12 5250 to $.36, $/38, 12 AS/400 Attachment Information 


2;i3Tis liste li7istis{zo(21(22f23) 24 25 (26) 
[27 {281291 30[31132133] 34 {35136 [371 38139] ena 
45 146147148] 49 {50} 


51152153154] 55156157! 
at CB CCS a COLETTI PEI IR DEEDES 
shin} (Cig Jos 8 BC) 


Figure 4, 5251 Model 11 Data Processing Keyboard. See Figure 9 on page 15 for scan codes, make, break keys, 
and typamatuc keys. 
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Figure 5. 525! Viodel It! Katakana Data Processing Keyboard. See Figure 10 on page 17 for scan codes, 


make;break keys, and typamatic keys. 
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Figure 6. 5251 Model 1f Data Entry Keyboard - 66 key. Sce Figure 11 on page 19 for scan codes, make break 
keys, and tvpamatc kevs. 
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TTAITTI 1415 [AGLI 71a LTO [AOL IIa 23 [24 ) 
EAI EDEEDED IES RED 
[39 [40141 [42]43]44]45 [46147148 /49150) [51 
(52_153]54[55156]57158]59]60|61162163] 67 
2 ES 


Figure 7. 5251 Model 11 Data Entry Keyboard - 67 key. See Figure 12 on page 21 for scan codes, make. break 
keys, and typamatic keys. 


| 25 126] 27128[29[30(31132133134]35]36, 
39 140141 142143744145 [46147148149] 50| 


Figure 8. 5251 Model {1 Katakana Data Entry Keyboard. See Figure 13 on page 23 for scan codes, make break 
| keys, and typamatic keys. ) 7 | 
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Key : Binary | 
Position : Scan Code 


01111100 
O101111 
01101100 
O1101101 
01101110 
O1111101 
01110001 2 
01110000 2 
011100102 
OL110011 2 
OO1111102 
00110001 2 
00110010 2 
OOLL0011 2 
00110100 2 
00110101 2 
00110110 2 
OOLIOLI1 2 
00111000 2 
00111001 2 
00111010 2 
OO111011 2 
001111002 
001111012 
01001011 2 
01001100 2 
00100000 2 
00100001 2 
00100010 2 
00100011 2 
00100100 2 
00100101 2 
00100110 2 
OO1O0I IL 2 
00101000 2 
| 00101001 2 
001010102 
OO1O10I12. 
} 00101100 2 
00101101 
01000111 2 
01001000 2 
{01001001 2 


0 WO ~IN NH & Ga 


Figure 9 (Part I of 2). 5250 Model 11 Keyboard Scan Codes - Data Processing 


A make-break key 


2 A typamatic key 
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Position | Sean ¢ Scan Code 


O1001110 
*1010100 ! 
00010001 2 
00010010 2 
OOO10011 2 
00010100 2 
00010101 2 
(10010110 2 
OOO1O111 2 
00011000 2 
00011001 2 
00011010 2 
OOOLIONL 2 
00011100 2 
01000100 2 
01000101 2 
01000110 2 
01001101 
*1O10111! 
00001110 2 
00000001 2 
00000010 2 
00000011 2 
00000100 2 
00000101 2 
00000110 2 
ONOVO1LL 2 
00001000 2 
00001001 2 
00001010 2 
*1010110! 
00001100 2 
01000001 2 
01000010 2 
01000011 2 
OLILIILO 
01101000 
01000000 2 
| 010010102 
OOOOLILL? 


Figure 9 (Part 2 of 2). 5250 Modcl 11 Keyboard Scan Codes - Data Processing _ 
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Key Hex Binary | 
Position Scan Code Scan Code 


7C 01111100 
6F OLOLIII 
6C 01101100 
01101101 
OLLOLIIO 
OL111101 
01110001 4 
01110000 ¢ 
01110010 4 
O1110011 4 
OO1111104 
00110001 4 
00110010 ¢ 
00110011 4 
00110100 ¢ 
00110101 4 
OOLIOL10 § 
OOLIOIII 4 
00111000 ¢ 
00111001 4 
OO111010 ¢ 
OOLIIOLL ¢ 
00111100 4 
01100001 
OOLLLIO1 4 
01001100 « 
09100000 « 
00100001 ¢ 
00100010 4 
00100011 ¢ 
00100100 ¢ 
OLOOLO! § 
00100110 ¢ 
OULOOLIT ¢ 
00101000 ¢ 
00101001 ¢ 
00101010 ¢ 
00101011 4 
00101100 ¢ 
00101101 
01000111 4 
01001000 ¢ 
01001001 


OO DWAWD NH WYN = 


Figure 10 (Part 1 of 2). 5250 Model 1! Keyboard Scan Codes - Katakana Data Processing 


3 =A make-break key 


. A typamauc key 
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Key — Binary 
Position > de | Scan Code 


01001110 
*1010100 3 
00010001 4 
00010010 ¢ 
00010011 ¢ 
00010100 ¢ 
00010101 4 

00010110 ¢ 
QUOLOLLI 4 

00011000 

00011001 4 

00011010 4 

OOOLIOL1 4 

00011100 ¢ 
| 01000100 ¢ 

1000101 4 

01000110 4 
| O1001101 

*1O1OLLL 3 

n0n0001 4 
00000010 4 
0000011 4 

00000100 

00000101 4 

00000110 4 

00000111 ¢ 

00001000 4 © 

QOOOLO0L + 

00001010 4 

000011004 

“1010110 3 

01000001 ¢ 

01000010 ¢ 

01000011 4 

*1010011 3 , | 
01101000 Le 
01000000 ¢ a 
01001010 ¢ 
OOVOI 111 4 
01001011 4 
OLLII110 
—*1010010 3 


Figure {0 (Part 2 of 2). 5250 Model 11 Keyboard Scan Codes - Katakana Data Processing 
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Key | e: Binary 
Position . Scan Code 


01111100 
O1OI1N1 
01101100 
01101101 
01101110 
OL111101 
01110001 § 
01110000 © 
01110010 ® 
O1110011 
00111110 
00110001 
00110010 
OO110011 ¢ 
Q0110100 ¢ 
00110101 
00110110 
OO110111 
00111000 ¢ 
OO111001 ° 
00111010 ® 
OOLI1011 
00111100 
OO111101 
00100000 ¢ 
00100001 ° 
00100010 ® 
00100011 ° 
00100100 ° 
00100101 
00100110 
OO1O0111 
00101000 § 
00101001 ¢ 
0N101010 
OO1OL0LI ° 
00101101 
00101100 
ONILO 
00010001 ¢ 
00010010 
QOOLO011 
00010100 ¢ 


— OM~AYAU Wn 


Figure 11 (Part 1 of 2). 5250 Model 11 Keyboard Scan Codes - Data Entry 66 Key 


5 A make-break key 


6 A tvpamatic key 
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cae a8 eee sr p sis : pana 
Position | Scan Code 


OOOLOIOL® — 
Q0010110° 
OOO10111 § 
00011000 ¢ 
0011001 $ 
00011010 § 
00011011 ¢ 
OOO11100 
O1O1OL11 
0000001 & 
00000010 ¢ 
00000011 ° 
00000100 ° 

| 00000101 ° 
00000110 ¢ 
QVOOOILI ¢ 
00001000 ¢ 
00001001 
00001010 ° 
O1O10110 5 
01101001 
01101000 
OOO0I111 ° 


Figure 11 (Part 2 of 2). 5250 Model 1! Keyboard Scan Codes - Data Entry 66 Key 
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| Key | Hex Binary 
Position Scan Code Scan Code 


01111100 
01101111 
01101100 
01101101 
01101110 © 
OLLIIIOL 
01110001 8 
01110000 & 
01110010 8 
01110011 8 
00111110 
00110001 
00110010 § 
—6OOTIOOLL 
00110100 8 
OOLIOIO! 8 
00110110 
00110111 8 

| 00111000 8 
00111001 8 
00111010 8 
OOLI1O11 8 
00111100 

| 00111101 
00100000 
00100001 8 
OOLON01L0 8 
OOLOOOD1I 8 
00100100 ° 

| OO1O0101 

| OOL00110 8 

1} OOLOOLLL & 

| 00101000 8 

| 00101001 ° 
OOLOLOIO 8 
00101011 ° 
-OO1O1101 

1 00101100 
—OHLILEIO 
~00010001 & 

| 90010010 & 

—OOOLNOLL 8 

00010100 8 


OW W~IWASTA Nn & Wi — 


Figure 12 (Part |. of 2). 5250 Model 11 Keyboard Scan Codes - Data Entry 67 Key 


7 A make-break key 


8 A t¥ypamatic key 
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Position | | Scan Code 


00010101 
00010110 
OOO1OL1I § 
00011000 § 
00011001 8 
00011010 § 
00011011 8 
00011100 
10101117 
00000001 
00000010 § 
OOO000LI 8 
00000100 § 
00000101 § 
00000110 8 
00000111 § 
00001000 § 
00001001 * 
00001010 
00001100 
01101001 
01101000 
OOOO1111 8 
O1OLOL1I07 — 


Figure 12 (Part 2 of 2). 5250 Model 11 Keyboard Scan Codes - Data Entry 67 Key 
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Key | : Binary 
Position Scan Code 


01111100 
ONO1IL 
01101100 
O1101101 
01101110 
OLLI1101 
01110001 
01110000 ¥ 
01110010 
01110011 
00111110 
00110001 
00110010 © 
00110011 
00110100 
00110101 » 
00110110 
OOL1O111 
00111000 » 
00111001 » 
00111010 
OOLLI011 © 
00111100 
00111101 
00100000 
00100001 
00100010 * - 
00100011 ' 
00100100 
00100101 * 
00100110 
00100111 
00101000 
00101001 * 
00101010 | 
00101011 
00101101 
00101100 
O1LI1110 
00010001 
00010010 
00010011 
00010100 ¥ 


OBMAIWIRHN S&S WN 


Figure 13 (Part.1 of 2). 5250 Model 1! Keyboard Scan Codes - Katakana Data Entry 


9 A make-break key 


10 A typamatic key 
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Key | Hex. | Binary 
Position | | Sean Code | Scan Code 


00010101 © 
00010110 #9 
90010111 * 
00011000 
00011001 1 
OVOLIOLO 
OOOLLOLL 
00011100 
O1O10111 9 
OOOO! 
00000010 ' 
Ov000011 * 
00000100 
OOOOOIOL  . 
00000110 # 
OOOOOIL 1 
00001000 
00001001 
00001010 * 
(0001100 * 
01101001 
01101000 
Qovd1III 
01010110 9 
O1O1O011 ° 
01010010 ° 


Figure 13 (Part 2 of 2). 5250 Model 11 Keyboard Scan Codes - Katakana Data Entry 

2.1.2. Displayable Characters 

~The 5251 model 11 provides the character set shown below. Codes normally displayed as blanks will have 
the hexadecimal code displaved in Test mode. Nulls (X‘00’) display as dots in Test mode. X’40’ will always 


display as a blank. X’41’ is the required blank for text processing; it displays as a hexadecumal code in Test 
mode. | | ed , | 
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First Hex Char 


Second Hex 
Char 


Figure 14. 


oO 1 2 3 4 %§§ 6 F7 8 $$ A B C DO EE F 
PET TL fet de feted feted fs fe: 
PE eee te tit etefe te) be 
tT | fete ape fetes |¥ fe lets fe 
Pt eee ete fete fet fe 
»s ¢ 8 TA 
eR RUNS 
an ed 
SERRE RRB 
Seee0ouoCoeeeooo 
er er etree 
PE ee et tee eee 


§251 Model 1! \lultinational Character Sct. Codes with a first hexadecimal digit of 2 or 3 are reserved 


for display attributes. 
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7 


on 


5 


a | First Hexadecimal Character) a | 
delrfe{st«|sfelrfe]s[atslefolele} 
et TTT fstet-| [tet Tt tte] 
ot tT tT feisty fetstep fete 
at ttt tele} | feta tst felts |e 
et | Tt tedet fT fet stay fe felts s| 
Apt ett etait fete t ete 
a Oe OE EE 
ef | tt fe Ces tel Tete belo 

we PPP LPP > er ePl er ip 
cence {®t {1 | | ty{-| | loizje} |*le}+[e | 

Character 

rel | tf fol tT fo fate] pede fe |e | 
ett tT | det | de tatetatet | 
et tT tt def tte] fT fel | 

et | | ft i<teisfety| tsio} | i | | 
ert bt its LL | 
Spt ttle etalel2 MERRY 
a a a 7 


Figure 15. 5251 Model i Katakana Dispiayable Character Set 
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For the countries shown below, characters are identical to the multinational character set except as noted. 


Hex. 4A 4C 4F SA 64 79 7B" TC OAL 


x] | fat | fel [ [etelelela: 

ttt tt it | lett e iets 

re] | ets} [stefoye] faye] 

#{ | [x{e] fe] fefelile[e| | 
° eae 

a] | teal [elelalalalsls fe 


U.S. and Canada 
Multinational 
Austria/Germany 
Belgium 

Brazil 


Canada (French) 


Denmark /Norway 


Finiland/Sweden | 
{ \ 4 
we = LL Te | fede ede ds 
ek OD ES 
italy 


Japan (English) 
Portugal 

Spain 
Spanish-Speaking 


United Kingdom 


Figure 16. 5251 Model 11 Modifications to International Character Set 
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2.1.3 Keyboard Clicker and Audible Alarm 


If the clicker is enabled by the controller a click is heard within 30 milliseconds after a key is pressed. A 
keyboard overrun causes the station to disable the clicker. With the clicker disabled, the 5251 model 11 still 
responds to keystrokes and indicates keystrokes pending, and overrun. Therefore, the system must not cause 
display actions for data entry to occur when it has disabled the clicker. The clicker must be enabled to 
provide a correct operator environment. 


The audible alarm is provided by the clicker. When started by the controller, the alarm (clicker) will buzz 
for about | second. The controller should not operate the alarm more than once during any 5 second 
period. 

2.1.4 Display Attributes 

2.1.4.1 Field Attributes | | ae 


The 5251 model I1 uses field attributes to control the manner in which characters are displayed on the 
screen. 


Attribute | | Description | 


| Normal display 
| Reverse image 
| High intensity a 
— | Reverse image, high intensity, | 
| Underscore 
| ae ‘nderscore, reverse image 
| Underscore. high intensity 
No display 


Blink, reverse image 


DS ae Blink, high intensity ee 
)X’2B’ a Blink, high intensity, reverse image 
X2c. Blink, underscore So 
i _ underscore. reverse image 7 a 
. underscore. high intensity 
No display | | | i 


Normal display with column separators 
| Reverse image with column separators 


High intensity with column separators - - 
2 and high intensity with column separators | 


| Reverse i image 


_Underscore with column separators | 


Figure 17 (Part 1 of 2). 5251 Model 11 Field Attribute Characters 
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——— Description eee 
Underscore and reverse image with column separators 
cane and high intensity with column separators 
| 


Blink and reverse umage with column separators 


Blink and high intensity with column separators 


Blink. high intensity, and reverse image with column separators 


Blink and underscore with column scparators 
Blink. underscore, and reverse image with column separators 


pee] 
Blink, underscore, and high intensity with column separators : 


Figure 17 (Part 2 of 2). 5251 Model {1 Field Attribute Characters 


An attribute remains in effect until another attribute is found in the data for the display. An attribute affects 
the display of characters following the attribute on the line that the attribute is on; the attribute also affects 
characters on subsequent lines until another attribute is found. 


The last attribute found before displaying the last character on the screen does not remain in effect at the 
start of the screen.!! 


The character position occupied by an attribute is displayed as a blank in normal mode. In diagnostic mode 
the hex code of the attribute 1s displayed. be, 


After power on reset Or a reset command, the attributes of normal intensity, non-blink, and non-reverse 
image are in effect. 


The reverse image attribute causes the characters following to be displayed as a dark graphic on a light back- 
ground (negative umage). 


If the entire screen has beeii set for negative image by a Write Control Data command, ‘the reverse image 
attribute causes a light umage on a dark background (positive image). 


Additional information is in the “Work Stations” section of /BM System/36 Functions Reference Manual, 
$A21-9243. 


1 This is not true for some of the first 5251 model !1 terminals that were made. For this reason, it is suggested that 
all screens have an attribute byte in row 1, column 1, or in the last character position of the screen, to set the 
desired attributes. 
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2.2 Interface 

The interface to the IBM 5251 model 11 is a digital interface operating at a bit rate of 1.0 MHz (+ 2°) over 
dual conductor twinaxial cable for multidrop network configurations. For information about cable charac- 
teristics, bit stream, frame format, and electrical interface, refer to the first section of this document. | 
2.2.1 Protocols and Synchronization 

The keyboard display will never initiate a transaction to or from the attaching system. All such transactions 
will be explicitly initiated from the attaching system via a command. The flow will be half duplex. Some 
typical flows are illustrated on the following pages. 


The following legend applies to the illustrations. 


= Frame and bit svnchronization and sequences generated by the driver/receiver logic (line eevee) 
this conditions the work station to begin receiving a command. 


= Data stream termination delimiter, caused by transmission of station address of ones. This terminates a 
message, and causes the station to expect a synchronization series next. . 


--> = An arrow indicates the exchange of one 16-bit frame in the indicated direction between the 
keyboard /display and the attaching system. | 


Controller 7 Keyboard/ Display 


*Base Status 


SC cudserancnearesaeesosocanecacsaees 


Key Scan Code# 


KK ene cceeeomasocesesseeseesosoneucoe 
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| Write Data and Load Cursor 


Controller Keyboard/ Display 
WRTLC* 

come sceuceccucccocoueeseneocwaecoen > 
#DATA 

weer enewncdconccanscowncancacecese > 
Load* 

weeeewneecescownsncssecoaseccesoue > 


cceecvccosacccacccucasonwcenceowe > 
#Value (Bits 8-15) 
eeerweeeoeeecnonecoewcoascooscoen > 
| Read Registers 
Read Registers* 
o Cm seecevcenesucencccoannnocesons > 


Wait (poll) for nonbusy, no 
_ exception, and no-parity-error 
Status response 


Activate Read* 


“Value ee 0-7 of the Address Counter) 
KS cnc enacdmocanssoeesseaueoe eoewe 


_ Value (Bits 8-15 of the Address Counter) 


< PRM EO OS EME DONDERO SDRDRADSLSEOEEE Sane 
Controller ere Station 


Value. (Bits 0-7 of the Cursor Register) 


< Se te ee ee et et ee tt 


Value (Bits 8-15 of the Cursor Register) 


ZS chen det atca wen coweensabteaneounwe 


Value (Bits 0-7 of the Reference Counter) 


SS cde eee snncemeewade SOOT O SH OBERES 
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Value (Bits 8-15 of the Reference Counter)# 


 saneraaQaanecenaesmoenaneuceoeoese 
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2.2.2 Frame Characteristics 


The frame format for commands and data to or from the IBM 5251 model 11 display station is a fixed 16-bit 
frame. The general format is as defined below. 


Fill bits; always zero. | 


Parity bit: set for even parity in the frame 


Station Address | 


Stop bit, always 1. 


e Bit 3 is designated as the parity bit and will be set to ensure even parity in each frame. Whenever a line 
parity error is detected by a station, no further commands wul be carried out, and no responses will be 
made until a valid poll without parity error ts received. At that tume, a line transmission fault indication 
will be sent back to the controller as part of the base status. 


e Bits 4, 5, and 6 are the physical station address. Valid addresses are 000 to 110, and 111 is the end of 
message delimiter for the cable. A frame containing the 111 station address causes the station to ignore 
all following cable line signals until a bit and frame synchronization is detected following a line turn- 
around. 


e Bits 7 through 14 are unique to the type of frame and will be defined later in this document. 


e Bit 15 is the least significant digit in the frame-and is called a stop bit or sync bit. It is the first bit 
transmitted on the line and is always set to one. 
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2.2.3 Addressing and Commands 

See 1.4, “Station Addressing” on page 9 for information on addressing stations. | 
2.2.3-1 Device Addressing ..... ee 
Device addresses are used to select the various logical devices on the station. These may be base devices 
_ such as the keyboard or special feature devices such as the Magnetic Stripe Reader. The following addresses” 
are assigned and are encoded in frame bits 7 through 9 (basic format), or bits 7 through 10 (feature format). 


Basic Format 


000 Base and regeneration buffer 
001 Keyboard 
010 Indicators 


Feature Format 


1000 Model 
1001 _ Magnetic Stripe Reader 
1010 ~— Light Pen 
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2.3 Command Matrix 


The following matrix represents the valid commands for the IBM 5251 model 11. Also represented in the 
matrix are the devices which will be affected by a given command. 


Only one command may be processed at a time, although several may be put on an intemal work queue. 
Commands are encoded in bits 10 through 14 of the frame (basic format), or bits 11 through 14 of the frame 
(feature format). 


Command frames must be preceded by a line turnaround (bit and frame synchronization sequences) or by 
another command frame (possibly with intervening data frames) that was preceded by bit and frame synchro- 
nization sequences. See 1.4, “Station Addressing” on page 9 for more information. | 


All command bit patterns not defined below are reserved. 


The Device Address is bits 7 through 9 for base format; it is bits 7 through 10 for feature format. 


The Command ts bits 10 through 14 for base format; it is bits 11 through 14 for feature format. 
Modifier/ 
Device 


Addressed 
comman’ Name _ | Address | Command _| To Noles a 


V precedine ken 


Clear. LOOWG 


[00 baie [or frp 9 [ge 

LE ee le Sane CE 
a 
Load Address Counter NS a 
Load Cursor Register LENE | SNE 


Load — Reference _ 000 | 00111 
Counter = 


Move Das a poo foor =| 


10000 See Poll command description . 


| for explanation of X’s. 
- 1 ao ae ao ae 0 os Activate required 
ELE | oe Pen | Activate required 
rO1100 | Bas - | Activate required 


Figure 18 (Part 1 of 2). Command Matrix for 5251 Commands 


Device address is specified by 
preceding command. | 


| Exchange 


Insert Character _ 


|Read Data? Read Data® 2 
Read Data? 


= Device ID - base ir — 


12 These commands use feature format; see 2.4, “Specific Command Formats” on page 37. 
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| Device | Addressed 
| Command Name ——_—_| Address _—_| Command _[ To N 


Read Device ID - key- Keyboard Activate required } 
board 
Read Device 
model 


Read Device ID - MSR 


Activate required | 


000 |-1100 | Model es 


L010 | | 7 | - Pen | Activate required 


aaa CCC sa 
pooo fj itoro | Base | Activate required 
[000 {91010 | Base | Activate required 
7 tooo frro0— se — Activate required 
{00 ie ree tee ‘Activate : required 
| z | | 0 0 [Indicator | [Activate required | 7 


ID - 


Activate required _ 


"Read ‘Device ID : light: 
pen 22 


Read Immediate Field _ 
Read Between Limits _ 
Read to End of Line 
Read to End of Field 
Read Registers 7 
Read Registers: 


Activate required 


Reset por f-voo | 
Reset? 
| Search Next Attribute | a 
Search Next Null 7 


Ligh oe i + ~ 


[ooo “forts [ose —T 


Woes Date and Load. | POOOL  Flndicnor. 
Cursor 


(Write Data tooo Ti tito | Base | Activate required 
ooo tito Activate required _ 


Figure 18 (Part 2 of 2). Command Matrix for 5251 Commands 


| Set Mode — 
Write Control Data 7 
Write Data and Load 
Cursor —— 


q W rite Immediate Data 
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2.4 Specific Command Formats 


All commands pass from the host controller in the System Unit to the IBM 5251 model 11. Data words 
pass in either direction. Poll response words pass from the IBM 5251 model 11 to the controller. 


2.4.1 Command to Keyboard and Base 


2.4.1.1 Basic Format 


Fill bits; always zero. 
Peescnend 


Parity bit; set for even parity in the frame 


Station Address | | | 


Base address, Device address. or Command Modifier 


Stop bit: always fe | 


Figure 19. Basic Format for Commands to Keyboard and Base 


2.4.1.2 Feature Format 


Figure 20. Feature Format for Commands 


2.4.1.3. Data Word To or From Display 


. Fill bits: always 2 zero. eee 
[Paris bit: ‘set for even h parity in the frame 


+s oo a eo | 


Figure 21. Data Word To or From Display 


The device address field is not required for this format because it follows a command which explicitly 
addresses the devices. 
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2.4.2 System Response Time 


System response is the time from when the keystroke scan code is first available in the poll response byte 
until the controller completes the transmission of the last data byte of a write or load command for proc- 
essing and screen alteration by the display station. . 


System response is a function of what kind of key is pressed. For acceptable system performance when a 
key is pressed, the display action must occur within a relatively short tume. This time is (in general) a func- 
tion of the polling frequency to each attached display station and the speed at which, once having sensed an 
available scan code, the controller reads the scan code, interprets it, and responds with appropriate action. 


The display station can store up to 4+ keystrokes indefinitely until they are serviced by the controller. This 
keystroke queue acts as a buffer against high burst rate keying and for the infrequent times when an attached 
controller is busy with other tasks for extended times. 


The polling strategy within a display controller should assure that the probability of exceeding 70 mullisec- 
onds from scan code availability to presentation to the workstation for display is less than 0.01 for data keys 
other than the first character of a field. A station must be polled for keystrokes at least 40 times during any 
2 second interval, with no eee ae time more than 270 milliseconds. 


For system response times, once varie Bae beet detected, it 1s necessary to specify the field environ- 
ment into which the keystrokes are entered. Assume a worst-case 20 character, alpha-only. right-adjust, 
check-digit field followed by similar fields of shorter length. For a 4-key sequence, all in the first ficld. no’ 
more than 200 milliseconds shall expire from the Poll command accessing the first key until the Poll 
command attempting to access a possible 5th key, with all 4 prior data keys completely serviced. If a field 
boundary is crossed, add 60 milliseconds for field exit processing by the controller. For a field exit key, add 
250 milliseconds for response time. | : re 
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2.4.3 Poll Command (Code = 10000) 


This command is sent from the controller to the display and initiates the transfer of one or two poll response 
bytes. The base status is returned in 45 + 15 microseconds. The first response time is measured from the 
time the parity bit is received at the station until the sync bit of the first response frame is transmitted. A 
frame and bit synchronization sequence precedes this frame. | 


A keyboard scan code is returned in a following frame after a specified fill delay (see 2.4.25, “Set Mode 
Command (Code = 10011)” on page 75). If no keystroke has been recognized since the last poll, a scan 
code of zero is returned. This second response frame is sent only if a Set lode command has been proc- 
essed by the station since its last resct (in addition, the 5251 model 11 requires a poll with bit 9 set in order 
to begin returning two response frames). 


The last response frame to a Poll command contains a station address of 111. No fill is sent after this frame. 


Fill bits: alwavs zero. _ | 


Figure 22. Poll Command to Display Station 


The Poll command solicits an immediate base and keyboard response of status and keyboard data. The 
command will cause a fixed length two-frame response to be made. The base status is rcturned first, fol- 
lowed by the keyboard data. At power on time, a single frame response is made containing base status only, 
until a Set Mode command is executed, and a poll command with frame bit 9 on 1s reccived. . 


No device address is associated with this command, as the base and keyboard always respond to the poll. 

Bit 7 1s reserved and should be set to 0. 

Bits 8 and 9 in the poll frame are defined uniquely for this command. Bit 8 is used to acknowledge and reset 
the line parity error response bit from the base. This bit 1s not effective untu a nonbusy base status has been 
received at the controller. Normally, bit 8 should be zero. 

Bit 9 1s used to acknowledge the last status transmission to allow new status to be sent. If bit 9 is ata 1 
value, then updated responses are made whenever they are available. If bit 9 ts at a 0 state, then the former 


response frames are resent, with the exception of real-time status bits. The former one frames may be 
re-sent any number of times. The real-time status bits are updated at all times. 
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2.4.3.1 Poll Response to Controller 

The first poll response frame is always preceded by a frame synchronization sequence. A fixed length, two 
frame response will be made to every poll command after a Set Mode command defining interframe fill 
length and after the first poll command with bit 9 (ACK) set (5251-11 only). Pnor to the execution of the 
Set Mode command, a single frame basic status will be returned only. In either case, the last frame of the 
response will contain a station address field of all ones designating the last mieseage, frame. The first frame in 
the response contains basic status information. Its format is as follows. 


Bit, | 
0, L2 2 EF il bits: always zero. 
Parity bit: 


| Station Address (or End Of Message (114); for « one- -frarne poll 1 response) 


set for even parity in the frame 


456 


Tine Parity Error Detected (LP) 
Reserved | | 

| Outstanding Status ( OS) 

| Exception Status 


| Stop bit: “always 1, 


Figure 23. Poll Command Response Byte | from Display (Base Response Frame) 
oo) Display Poll Response Bit 7 - Busy: 


0 = Not Busy (Work Queue Empty) | 
1 = Busy (Work Queue Not Empty or Activate Received) 


Bit 7 is a real-tume response bit, that is, it is updated continuously and bit 14 of the frame need not be tested 
first to find if this bit has been updated. 


Once the first work queue entry has been received by the station, a Poll command received immediately 
afterward would have a busy base response status. A nonbusy, no-exception, no- line-parity-¢ error status 
response must be received before issuing any Activate command. 


See 2.7, “Internal Processing Queue” on page 80 for more information. 
2.4.3.1.2 Display Poll Response Bit § - Line Parity Error: 


Q = No line parity error detected 
1 = Line parity error detected 


Bit 8 is a real-time response bit. This bit is set ummediately when invalid frame parity is detected in a 
received frame. The parity expected is even parity over bits 3 through 15 of every frame. Since the station 
address field may be invalid as the result of a parity error, every station that detects the invalid parity frame, 
regardless of address field content, will indicate the error. Note that in a multidrop environment, several but 
not necessarily all stations along one cable may “see” the invalid parity frame. 
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If multiple frames follow a frame synchronization sequence, invalid parity in frames after the first frame will 
not cause line parity errors in stations other than the one addressed in the first frame. 


Whue the fine parity bit is set in a workstation, the station will ignore any commands es than Poll regard- 
less of the parity in the command. , 


Line parity error mode must be reset by the controller with a Poll command frame that has frame bit 8 on. 
The station must not be busy when this reset poll command is given. If the station receives this poll while 
busy, the line parity error bit is not reset. If the line parity error state has been reset by a reset parity poll 
command, bit 8 will be reset in the ies POnte to that particular poll command. 


2.43.13 Display Poll Response Bit 9 - Reserved: Bit 9 is reserved. 
243.14 Display Poll esp Ons Bit 10 - Outstanding Feature Status: 


Q = No outstanding feature status detected 
l= Outstanding feature status detected 


This bit is never on unless a special feature I/O device is installed and needs attention. Availability of data at 
the magnetic stripe reader or light pen causes the bit to be set. The bit stays on untu all outstanding special 
feature data or status is readied for transmission to the controller. Receiving and processing a Read Data or 
Reset command addressed to the device that has outstanding status resets the bit. 


2.4.3.1.§ Display Poll Response Bits [1-13 - Exception Status: Bits 11-13 indicate exception status in the 
Station. | 


Bits 

11 12 13 Meaning 

0 0 0 No exception status 
0 0 1 Null or attribute error 

0 ft O Invalid activate © 

0 1 I Reserved 

1 Q QO Invalid command or device address 
I Uy Input queue or storage overrun 

1 1 Q Invalid register value 

Ie a Power on transition 


Figure 24. Exception Status Coding in Poll Command mesponee 


-Exception status conditions are indicated in poll responses as soon as they are Aeiected, siigar Aichving 
response levels (see bit 14 description). In testing for the IBM 5251 modcl 11 exception status, a display 
controller should wait for a nonbusy response before testing the exception field. 


Whenever exception conditions occur. processing of further commands in the command input queue will be 
discontinued and the queue emptied, in all cases, of the commands remaining in the qucue at the time the 
exception condition was detected. Once an exception condition occurs, only Poll, Set Mode, Reset (to base 
address) and Write Control Data commands will be processed, until the exception status is resct. In a power 
On transition status, a Set Mode or base Reset command 1s processed while a Wnte Control Data command 
is not. | 


To reset nonzero exception status conditions, a Write Control Data command with a resct bit (bit 12) on in 
the following data frame must be sent. The controller can determine if the reset action occurred by checking 
for nonbusy status after issuance of the Wnte Control Data command then noting the absence of the excep- 
tion status. The power-on transition exception status must be reset with a Set Mode command. 
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The invalid command or device address exception status is caused when the station receives a command bit 
combination that is not defined in the command set. This condition also occurs when a device address 1s 
associated with a command that is not defined for the selected device. This exception also occurs whenever — 
a valid command that has associated data frames is decoded at a position in the command queue such that 
not enough queue positions remain to contain all of the following data frames. If the associated data frames 
actually are received and cannot be stored, an input queue or storage overrun exception will replace the first 
exception. 


The input queue or storage overrun condition occurs when more than 16 commands and associated data 
frames have been sent, or when an attempt is made to store data beyond the user accessible storage limits. 


The power on transition exception condition 1s returned as the result of the first Poll-commands received 
after power is applied or after processing a base Reset command. \When this condition occurs, the base 
status frame will be the only frame sent in response to a Poll command. A Set Mode command must be 
received before this condition ts reset. 


2.4.3.1.6 Display Poll Response Bit 14 - Response Level: Successive Poll commands received before the 
station has been able to update a complete new response will cause retransmission of former status. | 


The controller will distinguish new responses from former former responses. with bit 14. The first response - 
| ee powenhe up or resetting will be from level 0. The first two frame responses after receiving a Set Mode | 
mmand will be from level 1. 


While waiting for the Set Mode command to be completed, the display controller should poll with the ACK 
bit (bit 9) on. The controller may allow level transitions to occur by sctting the ACK bit on in the Poll 
command. 


Each time the station receives a Poll command with the ACK bit on, a new response level will be made 
available after a period ranging from 0 to 225 milliseconds when the: station is in a nonbusy state. If a new 
response level is available for controller access when a Poll command with Cons on is Eevee: the new Icvel 
will be sent, and bit 14 will be changed from the last Poll response. ! 


Alternatively, uf a Poll command ts received with ACK off, or a new levels is not available, the old level will 
be sent, and bit 14 will not change since the last Poll command. 


Real-tune status response bits are not affected by response jevel transitions. 
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2.4.3.2 Poll Response Byte 2 


The second response frame contains data and status from the keyboard. Its format is as follows. 


a | 
3 [Pay bi at foreven pipiens 
ks — Break bit ; 


Figure 2S. Poll Response byte 2 (Keyboard Response Frame) 


Frame bits 7 through 14 contain a make/break bit and 7 bits of key scan code. The make/break bit will be 
on whenever the shift lock or shift keys are released, and the shift key scan code will accompany the 
make/break bit. 


If no keystroke is available, bits 7 through 14 will be zeros. 


If a keyboard overrun occurs, bits 7 through 14 will be all ones. In the event of an overrun condition, the 
keystrokes following the last valid scan code could not be stored for user access. 


The display station disables the keyboard clicker when an overrun condition occurs at the display station. 
The clicker will remain disabled until the controller enables it via the Write Control Data command. Key- 
strokes during an overrun condition will be inaccessible to the controller. When the station is polled and 
sends the next keystroke to the controller, the overrun condition 1s terminated until another keystroke 1s 
detected that cannot be stored at the station. During a keyboard overrun condition, the station will still 
respond to commands from the controller; it will just ignore keystrokes until the Overrun condition is 
cleared. 
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2.4.4 Write Control Data Command (Code = 00101) 


Figure 26. Write Control Data Command 


This command is followed by a data frame. The bits in the data frame accompanying the Wnte Control 
Data command are used as follows. | 


Fil bits: alwa ays Zcro. | 
| Parity bit; set for even parity in 1 the frame 
| End of Message an 1) 

| Cursor Display Control. 

0 = Display cursor 
1 = Inhibit display of cursor — 

Defaults to 0 upon powering up or resetting. 
Reserved | | 

Cursor Blink Control, 


* Do not blink cursor 
Blink cursor. 


Defaults to f) upon powering up or resetting. 
Reserved. 


Controllers must set this bit to zero when issuing a Wnte Control Data command. 
Background Control. 


Q = Normal background 
| = Negative umage background 


Defaults to 0 upon powering up or resetting. : 
Reset Exception Status 


0 = Do not reset exception status 
1 = Reset exception status. 


Figure 27 (Part 1 of 2). Write Control Data Command Response Frame 
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Rey board Clicker Control 


: = Enable Keyboard. clicker 
= Disable Bey boare:c ed 


Defaults to 0 upon powering up or resetting. 
Audible Alarm Control | 


0 = No audible alarm 
1 = Turn on audible alarm _ 


Alarm will sound for 1 second after a data frame following a Write Control Data 
command is received with bit 14 on. 


Stop bit; always |. | | | 


Figure 27 (Part 2 of 2). Write Control Data Command Response Frame 
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2.4.5 Read Registers Command (Code = 11100) 


| Purpose - 


Fill bits; | always zero. a | 

it: set for even parity in “the frame_ - | 
Station Address | | | 
Device Address (000) 
Read Registers Command (11100) 


Stop bit: always l. 


_ Figure 28. Read Registers to base device address 


This command initiates the transfer of six data frames containing the contents of the three control registers, 
the address counter, the cursor register, and the reference counter in that order. Bits 7 through 14 of cach 
data frame will contain bits of each register. The high order 8 bits of each register are transmitted prior to 
the low order 8 bits. An Activate command is required before data transfer is initiated. 


2.4.5.1 Read Registers to Indicators 


eat ee Command (11 100) 


Stop bit; always L. 


Figure 29. Read Registers to discrete indicators 


When the Read Registers command is addressed to the indicators a diagnostic logout area is returned in the 
Activate Read response. The length and content of the response ts machine dependent. For 5251-11, the 
response is 6 frames Jong and formatted as follows: | 


l. 


46 


Line Parity Error Count - This frame gives the number of line parity errors that have occurred since the 
last tume the station was powered on or reset. The count value ranges from 0 to 255. This i is a Wrap- 
around count (255 back to 0), with no overflow indicated. 


Exception Condition Count - This frame returns the number of exception conditions posted in the poll 
responses since powering up or resetting. It does not count the power on transition exception condition. 
The count value ranges from 0 to 255. This is a wrap-around count (255 back to 0), with no overflow 
indicated. 7 


Last Exception Condition - This frame gives the last exception condition posted in the poll response 


since powering up or resetting. Power on transition exceptions are not logged. The exception condition 
bits are returned in frame bits 11, 12, and 13. Bits 7 through 10 and 14 are reserved. 


§250 to §.36, S;38, 46 AS/400 Attachment Information 


| 


eed 


6. 


Last Command Prior to Exception - This frame records the last command detected as being ready for 
processing in the queue at the tume the last exccption condition occurred (operation and power on tran- 
sition exceptions are excluded). Poll, Activate Read, and Activate Write commands are not recorded. 


‘Last Command - This frame contains the last command detected as being ready for processing from the 


ae, 


: heen ares 
! a ee ie amb GA Geet niga AMBER TG 5 
ucue. Oey * ee ON we ee Bae a OM ee me. Re, Say ee, : 
° ' on, BSA Ey . ee 
. te 


Resvered - This frame is reserved. — 


| An Activate command is required before data transfer of the 6 frames is initiated. ~~ 


A Read Registers command can result in the invalid device address exception condition if a device address 
other than the base or indicators 1s presented with the command. 


5251 Model 11] Interface 47 


2.4.6 Read Immediate Field Command (Code = 11001) 


Bit_ aed 7 [Purpose _ 


Fill bits: ‘always z zero. 


Parity bit: set for even parity in ‘the frame 


Station Address 

Device Address (000) 7 | 
| Read Immediate Field Command (11001) 

Stop bit: always l. | 


Figure 30. Read Immediate Ficld Command 


This command sets up for the transfer of a display field of data to the controller. The starting address of the 
transfer will be contained in two frames following the command frame. The high order address bits are 
contained in bits 7 through 14 of the first frame to follow, while bits 7 through 14 of the second following 
frame contain the low order address bits. Data transfer is terminated when the next ficld attribute is 
encountered in the regeneration buffer or when the end of the regeneration buffer is reached. The address 
counter is not changed by this command. An End Of Queue (EOQ) command must follow the Read 
Immediate Field command. An Activate Read command is required before data transfer is initiated. 


The actual data transfer following the associated Activate Read command does not alter the address counter. 
A Read Immediate Field command can result in the invalid device address exception condition if a device 


address of other than the base was presented with the command. The invalid register value exception condi- | 


tion will result if the address presented with the command does not lie within.the installed storage area. 


If the immediate address points to an attribute, a null or attribute exception condition will result. 
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2.4.7 Read Data Command (Code = -1000) 


Purpose 
Fill bits; alwavs zero. ee 
Parity bit; set for even parity in the frame _ 


[is [Step bs aays 


Figure 31. Read Data Command 


The Read Data command 1s addressed to the magnetic stnpe reader. It initiates the transfer of a 16 byte 
block of data. An Activate command 1s needed before data transfer will start. A Read Data command will 
not result in an invalid device address condition uf the address of an uninstalled or undefined feature device is 
presented with the command. Instead, 16 data bytes of all zeros are returned with no exception condition. 


Note that this command is always issued with a feature address, not a base address. 


2.4.7.1 Read Data Word for Light Pen 


The row address value is returned first, followed by the column address value. 
[ASANTE 


[ Parity 77 set re panity in the (ame 7 


= switch eee if this bit is set to | and sie 7-14 do not eae X’FF’, the tip 
switch has been depressed. | 


Figure 32. Read Data Command - First Light Pen Response Frame 


Reserv ed. 


Figure 33 (Part 1 of 2). Read Data Command - Second Light Pen Response Frame 
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4 | Column number (1 to 84). _ 
[15 | Stop bit; always 1. 
Figure 33 (Part 2 of 2). Read Data Command - Second Light Pen Response Frame 


The activity sequence of issuing a Read Data command addressed to the light pen device and waiting for a 
non-busy, no exception status before issuing an Activate Read will return 16 frames of response from the 
light pen. The returned frames are composed of 8 pairs of CRT row and column counter values. The first 
two frames of data returned by the light pen are considered valid data. The remaining frames are ignored. 


The values returned will be physical row and column designations independent of model and screen size. 


The row values returned will range form 0 to 25 since the actual physical display format is 24 displayable 
lines of data and 2 diagnostic lines. When the row or column value is X’00’ or X’FF’, this indicates that the 
pen is not pointing to an Uluminated area. The valid column values may range from } to 84, due to var- 
ations in phosphor: Column values greater than 84 will be ignored. Each column value has a tolerance of 0 
to -4 depending on phosphor delays. 


The light pen feature will cause the outstanding status bit in the first poll response byte to be turned on © 
when a pre-select condition (“Wanding”) occurs, or when the tip switch is depressed. When the outstanding 
status bit is set on, the sequence of Read Data, Read Activate is sent to the light pen feature and the data 
returned to the system. Row values of X’FF’ cause all data frames to be discarded by the system. 


2.4.7.2 Read Data Word for Magnetic Stripe Reader 


Purpose 


0.1.2 


Not the last character 


Bit 
3 | 
Last character of data_ 


Parity bit for character 
Character. 


| Fill bits: always zeTO. So 
Parity bit: set for even parity in the frame | 
Station address - | Ses ee 
MSR installed. This bit is 1 if MSR is installed: it is 0 otherwise. 
= — . ; a . 


Q = No error 
1 = Reader error | 
Last 


| Bit Bit Number of NISR Character 
mel 8 
12 J 
2 

I 


13 


Figure 34 (Part | of 2). Read Data Command - \ISR Response Frame 
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Figure 34 (Part 2 of 2). Read Data Command - MSR Response Frame 


This format does not need a device address because it explicitly follows . a Read Data seman adaresed to 
that device. | 


When an Activate Read command ts received after busy has dropped, 16 data frames containing up to 16 
characters are returned. The response is always 16 frames long even if less than 16 nee are to be sent. 


If no data is present, the read data word response has all zeros in positions 10 through 14. 
Outstanding feature status (bit 10) in the first poll response byte remains on until the first magnetic stripe 
data character is readicd for transmission. This bit cannot be set on by any magnetic strip@ reader activity 


until the last data character 1s readied or the reader is reset. 


A Reset command addressed to the magnetic stripe reader device address clears this bit and all data 
remaining in the reader. 


Valid codes for the MSR feature follow. 


Hex P 8 4 Pe I Character 

0 l 0 0 0 O 0 

l 0 0 0 0 l ] 

2 0 0 0 l 4) 2 

3 ] 0 O l l i a 
4 0 0 l 0 Oo 4 

5 ] 0 l 0 1 5 

6 l Oo 1 +I: O 6 

7 0 0 ] ] l 7 

8 0 ] 0 0 0 8 

9 l l 0 0 41 9 

A tf 1 0 l 0 : (or secure data indicator) 
BO l 0 ] ] % (or start of message indicator) 
C | | l 0 0 @ 

D O l ] 0 1] — (or circumflex) 

E 0 l ] l 0 = 

F ] l l 1 l ? (or end of message ndisiee: 


Figure 35. MSR feature data codes 


The first character sent 1s the start-of-message character followed by up to 125 message characters, an end of 
message character, and an LRC character. 


The LRC character is calculated by exclusive ORing each MSR data character with an accumulator that is 
initially zero. When all data characters, including the LRC character have been XORed together the accu- 
mulator value should be zero. Bits 7, 8, 9, and 10 are not included in LRC calculations. Data from the 
MISR card ts stored in the MSR attachment logic where it remains untu entirely read out or until the MSR 
receives a Reset command. No new data is accepted until the current data 1s read out entirely or the ISR ts 
resct. 
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2.4.8 Read Device ID Command (Code = 01100 and -1100) 


Parity bit = for even parity in 1 the frame 


| Stop bit "aa he 


Figure 37. Read Device ID Command - feature 
This command starts the transfer of one data word from the addressed device. The device ID word from the 
base contains information about the characteristics of the station. Other special feature devices return an ID 
word with the device characteristics of the installed special feature. If a special feature device is not installed, 
bits 7 through 14 of the returned frame are zero. 

A Read Device ID command to the indicators returns a field of Zeros. 


Read Device ID command to the model ID should not be sent to printers. 


An Activate command is needed before data transfer will start. 
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2.4.8.1 Base ID Word 
The response to a Read Device ID command to the base device address (000) follows: 


Purpose 


Fill bits; always zero. © : | | | 
Parity bit; set for even parity in the frame | _ 
End Of Message (111) | | 


7,8 Model identifier 


For display terminals: 


00 = Reserved 

Ol = 5252 model | (supported on the System/38 Work Station Controller onlv) 

10 = 5251 model | (supported on the Svstem/38 Work Station Controller onlv) 

1] 5251 model 11 (all display terminals other than 5251 model | and 5252 model | 
return 11 in this field) 


Printers have a different use for this field. 


Device type identifier 


00 = Display (for all displays) 
Reserved 
Printer 


Reserved 
0000 = Reserved 
0001 = 5251 model 1 or 5252 model | (supported on the Paes Work Station 
Controller only) | 
0010 = all displays except $5251 model | and 5252 model l 

1000 = Data Transfer Passthru display 

Remainder = Reserved 


is [Sp bi 


Figure 38. Read Device ID to base device address 


alw ays 1. 
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2.4.8.2 ‘\fodel ID Word 


The response to a Read Device ID command to the model feature address (1000) follows: 


; Fill bits; always zero. 7 
| Parity bit: set for even parity in the ¢ frame ee 


| End Of Message iy. 


Terminal type identifier 
oe Stop bit: always |. 


Figure 39. Read Device ID to model ID word feature address 


‘Bits 7-14 are interpreted as follows. Bit patterns that are not defined below are reserved. 


Value Terminal type 
X00’ 5251 model 11, 5251 model 1, or 5252 model | (5251 model 1 and 5252 model | euEPOn 
on the System/38 Work Station Controller only) 
X’80° 5291 model | or 5291 model 2 
X’50’ 3197 model C | 
X40’ $292 model | or 3179 model 2 | 
X'4V os 5292 model 2 a ta 
X425 3179 model 2 with nght-to-left ae : 
| X24’ : 3197 model D/model W or 3477 ; hee | 
X°20' 3180 model 2 
| X"10' | 3196 or 3476 
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2.4.8.3 Keyboard ID Word 


The response to a Read Device ID command to the keyboard device address (001) follows. 


Fill bits; alwavs zero. 


| 


Figure 40. Read Device 1D Command - Keyboard ID Word 


Bits 7 through I4 are defined as follows. Bit combinations not defined below are reserved. 


Typewriter (data processing) kevboard | | 
Data Entry Keyboard with inverted 10 key option (proof option) | 
World Trade or Katakana typewnter keyboard 


0000 1101 


| 1000 0010 
1000 1010 
1000 1100 


International typewriter keyboard 
World Trade or Katakana data entry keyboard 


World Trade or Katakana data entry keyboard with inverted 10 key option (proof. 
option) | 


Enhanced Keyboard (3179-2, 3196. and 3197 only) 
Enhanced World Trade Keyboard (3179-2. 3196. and 3197 only) 
Enhanced Katakana Kevboard (3179-2, 3196, and 3197 only) | 


Figure 41. Keyboard ID Word - Response Decoding 
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2.4.8.4 Feature ID Word (MSR) 


The response to a Read Device ID command to the MSR device address follows. 


Figure 42. Read Device 1D Command - MSR Feature ID Word 
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2.4.8.5 Feature ID Word (Light Pen) 
The response to a Read Device ID command to the Light Pen device address follows. 


Purpose 


Fill bits: alwavs zero. a 
Parity bit: set for even parity in the frame 


End Of Message (111) | 
Light Pen installed. This bit is | of Light Pen is installed: it is 0 otherwise. 
Reserved 


Stop bit: alwavs I. , ant 


Figure 43. Read Device ID Command - Light Pen Feature ID Word 
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2.4.9 Read Between Limits Command (Code = 11010) 


6.1 i. A 
Fill bits; always zero... - 
Parity bit: set for even parity in the frame 


| Station Address ie ice 
| | Device Address : | | | 
Read Between Limits Command (11010) 
1S Stop bit; always 1. 


Figure 44. Read Between Limits Command 

The Read Between Limits command causes data to be returned from an area in storage delimited by the 
address counter register and the reference counter register. Transfer starts with the byte pointed to by the 
address counter and terminates with passage of the byte pointed to by the reference counter. | 


At termination of data transfer following the associated Activate Read command, the address counter points 
to the last character transferred plus one position. The reference counter is unchanged. 


An exception status results if the register contents are invalid at the tume the Read Between Limits command 
is decoded; such as address counter 1s greater than the reference counter, or either register points to an invalid 
address. 7 


An Activate Read command 1s required before data transfer is initiated. 
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2.4.10 Read to End of Line Command (Code = 01010) _ 


pants bit: set for even panty in the frame 


ee 


Figure 45. Read To End of Line Command 


The Read to End of Line command causes data to be returned from an area in storage delimited by the 
address counter register and the end of the current logical row. Transfer starts with the byte pointed to by 
the address counter and terminates when the last byte on the current logical row has been transmitted. 


At termination of data transfer following the aesoGaied Activate Read command, the address counter points 
to the last character transferred plus one position. 


An exception status results if the register contents are invalid at the time the Read to End of Line command 
is decoded; such as address counter points to an invalid address (not within the presentation space). 


An Activate Read command ts required before data transfer is initiated. 
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2.4.11 Read to End of Field Command (Code = 11000) 


Py Gerd of Feld Command (11000) _ 


Stop bit: always 1. 


Figure 46. Read To End of Field Command 


The Read to End of Field command causes data to be returned from an area in storage delimited by the 
address counter register and the next attribute within the presentation space. Transfer starts with the byte 
pointed to by the address counter and terminates when the address counter points to an attnbute. The 
attribute will not be transmitted. 


At termination of data transfer following the associated Activate. Read command, the address counter points 
to the attnbute position. 


An exception status results uf the register contents are invalid at the tume the Read to End of Field command — 
is decoded; such as address counter points to an invalid address (not within the presentation space). An 
Operation Exception will be indicated if the address counter points to an attribute. An Operation Exception 
will also be indicated following processing of the Activate Read command if no attributes are found between — 
the location pointed to by the address counter and the end of the presentation space. 


An Activate Read command is required before data transfer is initiated. 
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2.4.12 Reset Command (Code = 00010 Base, -0010 Feature) 


Parity bit set for even panty in the frame 


[Sin ae 
Pears Ale rrcoeomsiarsnanienresnosnqurarmatainenianed 


Figure 47. Resct Command - Base 


FN 
Fill bits; always zero. | | 
panty bit; set for even parity in the frame 


=o [Sain Alig 


Figure 48. Reset Command - Feature 


The Reset command may be addressed to a special feature device or to the base. 


The Reset command to the base causes the power up diagnostics to be executed. This takes the station 
off-line (no poll response) for approximately five seconds. If the CE test switch is in the “test” position 
while executing a Reset command, the station remains off-line and continually re-executes the diagnostics 
until the switch 1s returned to the “normal” position. 


Reset causes the cursor, address counter, and reference counter to be set to reference the upper left corner 
display position. However, the apparent actual cursor position after a base reset, or after powering up is the 
upper nght corner. 


Once the base reset is completed, a single frame, power on transition status response is made to polls. Addi- 
tionally, display attributes are set to normal intensity, non-blink, and not reverse image. The regeneration | 
buffer area is cleared to nulls. 


A base reset procedure can take place automatically, without the issuance of the Reset command. See the 
Automatic Reset Procedures section. 


Reset commands to the magnetic stripe reader or light pen reset any error status clear any data remaining in 
the device. A Reset command to the keyboard or indicators causes an invalid device address exception 
status. A Reset command addressed to an uninstalled or undefined device does not cause an exception 
status. 


A Reset command to the base will reset the magnetic stripe reader and light pen. 
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2.4.13 Clear Command (Code = 10010) 


set for even parity in the frame _ 


Station Address 


Stop bit: always I. 
Figure 49. Clear Command 


This command clears the addressed device starting from the present value of the address counter to the 
present value of the reference counter, inclusive. No register values are changed when this command is ecxe- 
cuted. The clear value will be nulls. An invalid register value exception condition results if the address 
counter value does not lie within the installed user accessible storage, or if the address counter value is 
greater than the reference counter value. 
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2.4.14 Write Data Command (Code = 11110) 


012 Fi 

30 ery bit set for even parity in the frame 
SS i 
ns [sep be ae 


Figure 50. Write Data Command 


This command is used to initiate a data transfer to the workstation. The first byte ofdata received is placed 
at the location pointed to by the Address Counter. Additional bytes are placed in adjacent ascending 
memory locations. The Address Counter will point to the last byte received plus one following the proc- 
essing of the Activate Write command. 


The Wnte Data command must be the last command of a queue load. 


An Activate Wnte command must follow the Write Data command after a nonbusy, no-exception status 
response is made to a Poll command. 


The Write Data command can cause an invalid device address exception condition if a device address of 
other than the base 1s presented in the command frame. If the Address Counter value does not lie within the 
installed user accessible storage, an invalid register value exception condition results. If more data frames are 
transmitted than can be stored in user accessible storage, a storage overrun ES eADUOD condition results, and 
excess data is not stored. 7 
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2.4.15 Write Immediate Data Command (Code = 11101) 


Figure Si. Write Immediate Data Command 


This command is followed by two data words. The starting address of the transfer is specified by these data 
words. The high order address bits are contained in bits 7 through 14 of the first frame to follow, while bits 
7 through 14 of the second following frame contain the low order address bits. 


An End Of Queue (EOQ) command must follow the Write Immediate Data command. 


An Activate Wnte command must follow the Wnte Immediate Data command after a nonbusy, no- 
exception status response is made to a Poll command. | 


The address counter is not affected by this command or the data transfer activity following it. 


The Write Immediate Data command can cause an invalid device address exception condition if a device 
address of other than the base is presented in the command frame. If the unmediate address value does not 
lie within the installed user accessible storage, an invalid register value exception condition results. If more 
data frames are transmitted than can be stored in user accessible storage, a storage Overrun exception condi- - 
tion results, and excess data ts not stored. 
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2.4.16 Write Data and Load Cursor Command (Code = 10001) 


Fil bits; always zero. 
panty bit; set for even parity in the frame 


Bit 

Fan & 
ce 
La Device Address 


Write Data and Load Cursor Command (10001) 
am Stop bit; always 1. 


Figure 52. Write Data and Load Cursor Command 


This command is followed immediately by one or more data frames. The data is stored at the location 
contained in the address counter. The address counter is incremented after storage of each data frame. The 
cursor register is then set equal to the address counter. No Activate Write command 1s required or allowed 
between command and data frames. 


When more than one frame is to follow the command frame, a binary count value of X’02’ up to X’0E’ 
must be sent in the frame following the command frame. A count value of X’0I’ is optional. Data byte 
values X’01’ through X’0E’ cannot be stored as single frames. The number of frames may not exceed 
command queue storage area remaining at the time the command is issued. This is at most 14 data frames. 


This command may cause an invalid device address exception condition if issued to a base format device 

address not valid for the command. If the address counter value is not within accessible limits. an invalid 

register value exception condition will occur. The associated data frames will not be stored in either case. If 

the address counter 1s incremented beyond accessible limits, a storage overrun exception condition will occur, 
with data stored through the limiting address. 


2.4.16.1 Discrete Indicators Data Word 


This data word format is used oui with the Wnte Data and Sead Cursor command ere to indicators. 
A data word from the controller contains indicator bits as follows. 


Purpose, 


Figure 53 (Part | of 2). Discrete Indicators Data Word 


$251 Model Il Interface 65 


Reserved 
Stop bit; always |. 


Figure 53 (Part 2 of 2). Discrete Indicators Data Word 


The System Available light is developed by the display station. As long as the station receives commands 
addressed to it within any 200 millisecond penod, this indicator will stay on. 
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2.4.17 Load Address Counter Command (Code = 10101) 


Purpose : 
Fill bits: always zero. | 
ay bit; set for even parity in the frame 


a 


Figure 5d. Load Address Counter Command 


This command must be followed by two data words. It causes bits 7 through 14 of the data words to be 
written in the address counter. Address counter bits 0 through 7 are loaded from the first word; bits 8 
through 15 are loaded from the second word. 

An invalid address exception condition will occur if the device address is not the base address. 


The value of the address counter is not checked for validity when it is loaded. 
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2.4.18 Load Reference Counter Command (Code = 0011 1) 


| Station re 
| Device Address _ 
“Load Reference Counter Command (001 | 1) - 
| Stop bit; always li | 


Figure 55. Load Reference Counter Command 


This command, followed by two data words, will load the reference counter. Address counter bits 0 through 
7 are loaded from the first word; bits 8 through 15 are loaded from the second word. An invalid device 
address exception condition will occur if the device address field does not contain the base address. 
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2.4.19 Load Cursor Register Command (Code = 10111) 


Purpose 
Fill bits; always zero. 


Parity bit; set for even parity inthe frame 


Station Address : 
Device Address | | 


Figure 56. Load Cursor vee Command 


- This command must be followed by two data words. It causes bits 7 through 14 of the data words to be 
written in the cursor register. Address counter bits 0 through 7 are loaded from the first word; bits 8 through 
15 are loaded from the second word. | 


An invalid address exception condition will occur if the device address is not the base address. 
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2.4.20 Search Next Attribute Command (Code = 00100) | 


Purpose 
| Fill bits; alwavs zero. _ | a 
Panty bit; set for even parity in the frame 


| Station Address 

| Device Address a | 
Search Next | Attribute Command. ( 001 00) 

Stop bit: always 1. BO 


Figure 57. Search Next Attribute Command 


This command causes the addressed station to search its buffer for the next attribute. The location of the 
attribute minus one will be in the reference counter when the command ts successfully completed. The 
search starts at the current value of the address counter, proceeding until an attribute is found, or the end of 
accessible buffer is reached. The address counter its not altered by this command. If no attribute is found, 
the reference counter is unchanged and a null or attnbute error exception status is set. 


An invalid device address exception will occur if the device address field does not contain the base address. 
An invalid register value exception condition is set when the address counter is not within accessible limits. 
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2.4.21 Search Next Null Command (Code = 10100) 


Purpose 

Fill bits; alwavs zero. 

Parity bit; set for even parity in the frame 
Station Address 

Device Address | 
Search Next Null Command (10100) 


Stop bit: always |. 


Figure 58. Search Next Null Command 


This command will cause the addressed station to search the buffer for the next null (X‘00’). The location of 
the null minus one will be available in the reference counter after a successful search. The scarch starts at 
the current value of the address counter, proceeding until a null is found, or the reference counter value 1s 
reached. The address counter 1s not altered by this command. The byte located at the reference counter 
value is checked for null before the search fails. If no null is found, the reference counter is unchanged and a 
null or attribute error exception status 1S set. 


An invalid device address exception will occur if the device address field does not contain the base address. 


An invalid register value exception condition is set when either the address counter or reference counter 1s 
not within accessible lumits, or when the address counter ts greater than the reference counter. 
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2.4.22 Move Data Command (Code = 00110) 


Figure 59. Move Data Command 


This command moves data between limits established by the value of the address counter and the value of 
the cursor register. The data is moved to the value of the reference counter register. The command acts by 
reading a byte at the address counter location, moving the byte to the location designated by the reference 
counter, and then updating the address and reference counters. If the address counter is initially less than or 
equal to the cursor value, the address counter and reference counter are incremented when updating. When 
the address counter is greater than the cursor, the address counter and the reference counter are decremented 
after each transfer. 


The Move Data command will terminate after the transfer of the byte stored at the cursor location. When 
the command terminates, the address counter will be one greater than the cursor register when the address 
‘counter was incrementing and will be one less than the cursor register when the address counter was decre- 
menting. In a similar manner, the reference counter will point one e postion beyond the last position stored 
upon termination. 


If this command is not addressed to the base, an invalid device address exception condition results. If either 
the address counter, cursor, or reference counter registers contain a value not within accessible limits, an 
invalid register value exception condition results, and the command 1s not carried out. The storage overrun | 
exception condition occurs when the reference counter would be updated beyond accessible storage limits. 
In this case, data has been moved until the exception condition was detected. 
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2.4.23 Exchange Command (Code = 10110) 


Figure 60. Exchange Command 


This command will exchange the data bounded by the address counter and the cursor register inclusive with 
the data in an area indicated by the reference counter. Data will be exchanged one byte at a time between 
the locations pointed to by the address counter and the reference counter. After each data exchange, the 
address counter and reference counter will be updated as follows: 


e Ifthe address counter was initially less than or equal to the cursor regiester, the address counter and the 
reference counter are incremented by one. 

e If the address counter was initially greater than the cursor register, the address counter and reference 
counter are decremented by one. 


The command will terminate after the data stored at the location pointed to by the cursor PESIEL has been 
exchanged and the address counter and reference counter have been updated. : 


If this command 1s not addressed to the base, an invalid device address exception condition results. If cither 


the address counter, cursor, or reference counter registers contain a value not within accessible limits, an 
invalid register value exception condition results, and the command its not carricd out. The storage overrun 
exception condition occurs when the reference counter would be updated beyond accessible storage limits. 
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2.4.24 Insert Character Command (Code = 00011) 


| F Fill bits: always ; zero. | | 
| Parity bit: set for even parity in 1 the frame. : 


Station Address 


Figure 61. Insert Character Command 


This command is followed by one data frame containing a character to be inserted at the address counter 
location. The command ts processed as follows. 


1. The reference value is checked for a valid accessible storage address. If the reference counter valuc is 
greater than accessible storage limits, or is less than the address counter value, an invalid register value 
exception condition results, and no further processing of this command takes place. 


2. If the byte in storage at the reference counter address value is not a null (X’00’), then a null or attribute 
error exception condition occurs, and no further processing of this command takes place. 


3. The contents of storage are shifted one position into the next highest storage address in a region delim- 
ited from the address counter to the reference counter. The null formerly at the reference counter 1s © 
overlayed. | 

4. The character to be inserted is stored at the address counter location. 


5. The address counter is incremented by one and then stored into the cursor register. 


If the command is addressed to other than the base, an invalid device address exception condition results. 
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2.4.25 Set Mode Command (Code = 10011) 


ty bin set ee even panty in the frame 


Figure 42. Set ‘lode Command 


This command wil cause the display station to accept a mode control “word, which must follow the 
command. This command must be issued before any multiframe response is made by the station. 


If this command ts addressed to any device other than the base, an invalid device address exception condition 
results. The mode control word definition follows. 


Purpose | 

Fill bits; always zero. 

-Paritv bit: set for even panty in the frame 
End Of Message (111) 


These bits specify, in binary, the number of times an $- bit zero fill increment 1s repeated 
between consecutive frames in response to a Poll or Activate Read command. The 
maxumum value allowed 1s 30. If 31 1s specified, 30 fill frames are transmitted. 

| Reserved 
Stop bit; always |. 


Figure 63. Set Mode Control Word 
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2.4.26 Activate Commands (Code = 00000, 00001) 


aos 9 ) | 
F rot bits: always Z€T0. 


Figure 64. Activate Read Command 


Figure 65. Activate Write Command 


An activate command 1s inserted Eevee a block data transfer ee ate) command and the data frames 
following. 


A preactivate command 1s defined as one of the following. 


Read Data (addressed to Magnetic Stripe Reader) 
Read Immediate Field 

Read Limits 

Read Registers 

Read Device ID 

White Immediate Data 


activate Read (00000) ts associated with the Read eons: while Activate Write (00001) iS associated 
with the Wnte Immediate Data command. 


The activate cominands themselves do not make use of the device address field. The device is selected by 
the preactivate command. | 


Poll commands must be used after preactivate commands to wait for a nonbusy, no-exception status. No 
other commands, except an End Of Queue command (delumiter) may be sent to a station between the preac- 
tivate command and its associated activate. Once a nonbusy and no-exception status is returned, the Acti- 
vate command can be issued to allow data transfer to proceed. 
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The reception of an Activate command will cause a busy status to be returned on subsequent polls. An 


EOQ command (delimiter) or another queue load must ake sent following the data transfer to cause a 
nonbusy status ae 


If an Activate Read command is received while still Bige or exception. status 1S set, ‘no response 1S made. If 
an Activate Write command is received under the same circumstances, no data will be sea a and storey 


Ore 
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2.4.27 End of Queue Delimiter (Code = 01100010) 


The EOQ command (delimiter) has the following format. 


[Bit | Purpose 
Fill bits: always zero. — 
3 


i Parity bit: set for even parity in the frame _ 

| Station Address _ | __ | 
End of Queve Delimiter Command (01 10001) | 
Stop bit: always |. | j 


Figure 66. End of Queue Delimiter Command 


After this command ts sent. only the Poll command will be accepted by the display station until a not-busy 
status is returned in response to a Poll command. 
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2.5 Protocol Related Error Procedures 


Once a line parity error is detected by a station, that station will not eee any following commands until a 
| status response indicating a line parity fault has been sent and acknowledged by = reset. 


77 Automatic Reset Procedures 


Whenever the system available indicator remains off for more than 2 seconds, and the station ts not in. 
power-on transition status, and the Status switch 1s in the Normal position, a reset procedure is automat- 
ically started by the station. When the Status switch ts in the Test position, no automatic reset action 
occurs. When the station is in power on transition status, no further resets occur. 
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2.7 Internal Processing Queue 


Each station keeps a work area large enough to hold up to 16 frames of commands or associated data. 
Commands and associated data are processed from this queue area on a first in-first out (FIFO) basis. 
Commands that require a following activate command must be placed last on the queue; no more com- 
mands other than Poll or EOQ will be accepted until after the Activate command has been received. Once 
the Activate command has been received, and the associated data transfer has compieted, another string of 
commands (queue load) can be sent immediately without waiting for a nonbusy status. An end of queue 
designator at least must be transmitted to cause a nonbusy status to be returned later. 


Whenever a nonbusy status is returned, the queue has been emptied and all commands on the queue have 
been executed; the queue is available again for up to 16 commands and associated data frames. 


The queue loading process must be completed by issuing a command that designates the end of queue. This 
designator could be either a command requiring activation, or an EOQ command (delimiter). Once an EOQ 
designator has been transmitted, no commands except Poll will be processed, until a not-busy status is 
returned to a Poll command. | | 


If all 16 queue entnes are loaded, no EOQ designator need be issued. However, if all 16 queue locations are 
loaded, the last frame cannot contain all ’1’ bits in frame bits 7 through I4. 


It is sufficient to terminate all queues with the EOQ command (delimiter), but not necessary after a 
command requiring activation (except Read Immediate or Write Immediate) is loaded to the queue. 


Commands which are queueable: 


Clear | 

End of Queue Delimiter | 

Insert Character (with | data frame) 

Load Address Counter (with 2 associated data frames) 
Load Cursor Register (with 2 associated data frames) 
Load Reference Counter (with 2 associated data frames) 
Move Data 

Read Data 

Read Immediate Field 

Read Limits 

Read Registers 

Read Device ID 

Reset 

Search Next Attribute 

Search Next Null 

Set Mode (with | data frame) 

Write Control Data (with | data frame) 

Write Data Load Cursor (with associated data frames) 
Write Immediate Data 


Commands which must be placed last on the queue: 


End of Queue Delimitc 
Read Data 
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Read Limits 

Read Registers 

Read Immediate Field 
Read Device 1D 

Write Immediate Data _ 


Once the queue is not empty, a busy status is set. Activate commands, while not stored in the queue, will 
cause a busy status to be set as well. The station remains busy until an E0Q designator has been processed 
and status has been updated. 


2.8 Registers 


Each station contains three control registers that the host controller can access. Each register serves as an 
address pointer into the buffer. The registers are named the cursor register, the address counter register, and 
the reference counter register. 


The cursor register controls the location of the cursor on the display. The address counter is used in reading 
data from, and as well as wnting data to, the buffer. The reference counter returns attribute or null location 
values to the controller. The reference counter is also used for moving data from one area of the buffer to 
another. 


Buffer addressing is represented in binary sequential organization. Thus, the upper left display position of a 
5251 model [1 is assigned location X‘0000’, and the lower night position is assigned X’077F’. The number 
of user accessible storage positions for an IBM 5251 model 1! is 2000. The number of user accessible 
storage positions for an IBM 5251 model | or an IBM 5252 model | 1s 1000. (The 5251 model | and the 
5252 model | are supported on the System/38 Work Station Controller only.) 


2.9 Commands and Data to the IBM 5251 model 11 


An [BM 5251 model 11 is capable of accepting consecutive 16-bit frames at a 1.0 MIJz (+2%) bit rate. 
The controller may present data frames at any frame rate up to 16 microseconds per frame. 


Pnor to command transmission, the transmission system must be conditioned to ensure that bit and frame 
synchronization can be achieved. This requires the transmission of a five-bit line bit synchronization that 
synchronizes the receiver's clocks to the incoming pulses, and a three-bit frame synchronization pattern that 
delumits the start of a command message sequence. 


No two commands may follow one another closer than 30 microseconds from the transmission of the last 
bit in the first command, until the first bit of the bit synchronization pattern of the second command. Fol- 
lowing the transmission of a Set Mode command frame used to remove power-on transition status, each 
succeeding command frame must be transmitted within 256 microseconds of the preceding command frame, 
until an end of queue designator is transmuitted. : 


Similarly, the same requirement is made for each command frame following a Wnte Control Data command 
when employed to reset an exception condition. Finally, after transmission of the first command frame into 
the queue following an Activate command data transfer, each succecding command frame must be trans- 
mitted within 256 microseconds of the preceding command frame, until an end of queue designator is trans- 
mitted. 
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2.10 Responses and Data From an IBM 5251 Model 11 _ 


The Poll and Activate Read commands will respond in 45 + 15 microseconds. The poll or activate read 
response time is measured from the time the parity bit is received at the station until the sync bit of the first _ 
response frame is transmitted. Data transfers from an IBM 5251 model 11 at 1.0 MHz (+2%) data bit rate. 
The inter-frame interval may be adjusted from zero to approximately 240 microseconds in increments of 8 
microseconds with the set mode command. 


The station will be capable of responding with the proper scan code available in its status response in no 
greater than 40 milliseconds after a key is depressed when no other keys are stored in the station. 


2.11 Command Execution 


When an command requiring an activate command is decoded, an IBM 5251 model 11 will indicate ‘not 
busy” within | mullisecond. 


2.12 Performance Measurement 


Factors that influence system aoseti Selene at the IBM 5251 model 11 to controller interface include the fol- 
-lowing. 


1. The time that a station is busy executing a command. This should be minimized for optimum perform- 
ance. , a | | 


2. The interpol! interval while waiting for a nonbusy status. This interval should be minimized for 
optimum performance. tk. 4 o.% 


3. The controller reaction tume once a nonbusy poll response occurs, such as the tume interval until the 
next command is transmitted. This tume should be minimized for optimum performance. _ 


4. Interframe fill tume should be minimized. 

5. Selection of proper command streams to impicment the desired function. 

6. Degree to which controller has overlapped processing time with respect to the station. It is recom- 
mended that the controller perform concurrent processing with the station by interfacing with other 


stations or the host while the station 1s busy. 


The performance measurements that follow apply to an IBM 5251 model i when site following conditions 
apply: 7 


1. There is no outstanding feature status from a special feature device. 
" 4 | e e e . 
2. The keyboard does not require servicing (no keystrokes). 


3. Host is polling with the Poll frame bit 9 off when waiting for a nonbusy state. 
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4. The fill count as specified in a Set Mode command 1s 0. 


5. All data frames associated with a command are transmitted within 240 microseconds of command trans- 
mission. = 2 i. | : i oe as 


6. Any command sent while the station is busy arrives before execution of the prior command is com- 
pleted. oO | | _ 


7. Audible alarm ts not in operation. and the station is between system available ee emsle times. 

8. No feature microprogram ROS is installed. 

9. The status switch 1s in the Normal position. 

The figures given here reflect the ae allowable tume taken to execute the various commands once they 
have arrived in the work queue of the display station. The observed response tume may be unacceptable if 


more than one work station operating at maximum specifications is on the same line to a Svstem Unit. 


The following tires are given in milliseconds. They represent maximum allowable execution times subject to 
the preceding assumptions. For the first command in a given queue load, add 0.8 milliseconds. 


Set Mode 3.0 


Reset to Base 1.8, then no response for approximately 4 seconds. 
Wnite Control Data 3.0 
Load Address Counter a2 
Load Reference Counter 22 
Load Cursor 2.5 . 
Wnite Data and Load Cursor 3.2 for 1 character stored 
(2.0 + 1.600N) for N > | characters stored 
addressed to indicators: 4.0 
Clear : | _ Nis the number of bytes cleared: 
2.0 + 0.054N for 1 Ss N s 36 
3.5 + 0.012N for 36 < N Ss 2128 
Search Attribute | 1.9 + 0.12N, where N is the number of bytes searched. For each 564 
3 bytes searched, add 2.5. 
Search Null 3.3 + O0.15N, where N is the number of bytes searched. For each 676 
bytes searched, add 3.7. | 
Move ae 5.1 + 0.04N where N 1s the number of bytes moved 
Insert Character 2.4 + 0.020N where N is the number of bstes shifted. 
End of Queue (EOQ) 0.75 when accompanied by other commands. 


2.3 when sent alone in queue. 


Time is measured until a nonbusy poll response is available. 
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2.12.1 Preactivate Commands 


Each preactivate command has two times associated with it. The first value gives the time to decode and 
execute the preactivate command itself (until busy drops), while the second value is the maximum time that 
can occur alter the Activate command and data transfer have completed, until the station can begin proc- 
essing the next command. This latter time is referred to as “‘post-activate recovery” and is dependent upon 
the preactivate command issued and the length of the data transferred. | Ea 


2.12.1.1 Time In Milliseconds 


Preactivate | Post-Activate Recovery 


Command : 
Read Data (Feature) 9.3 2.4 
Read Device ID (Base) — 3.4 2.4 
Read Device ID (Feature) 9.3 2.4 
Read Immediate Field 440. 2.4 
Read Registers 3.0 2.4 
Read Limits 4.1 3.0 
4.0 2.4 


Write Immediate Data 
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3.0 Printer Interface 


For information about physical charactenstics of the twinaxial cable, cabling considerations, electrical inter- 
face, and descnption of the bit stream, refer to those topics in 1.0, “Physical Characteristics of the T winaxial 
Cable” on page 1. 


For a list of the printers supported locally on twinaxial cable, see 3.5.2.1, “Pmnter ID Word” on page 98. 


Throughout the text in this section, information pertaining to the 3812 pertains to the 3816 as well. There- 
fore, 3812 should be read as “3812 or 3816”. 


Cable through is a feature on all eaten except for the 4210, 4224, 4245, and 3197-attached printers. The 
4210, 4224, 4245, and 3197-attached printers use the “T-connector”to connect to twinaxial cable. The 


T-connector provides cable through function. All supported printers allow their twinaxial cable address. toy 
, De Set, except those that do not have the cable through feature. The 4224 and 4245 have address selection — 


“ capability. | 


3.1 Protocols and Synchronization 


The printer will never initiate a transaction to or from the attaching controller. All such transactions are 
explicitly initiated from the attaching controller via a command. The flow is in half duplex. Some typical 
flows are shown in the charts that follow. 


Legend 
* = Bit and frame synchronization generated by the driver/receiver logic (line turnaround). This is gen- 
erated by the controller whenever a new command frame 1s to be sent. A line turnaround ts generated 


by the printer when a response to the controller 1s required. 


+ = Data stream termination delimiter identified by the transmission of a printer address of all ones. 
This terminates a message and conditions the printer to expect a synchronization sertes next. 


--> = Indicates the exchange of one 16-bit frame in the indicated direction between the printer and the 
controler. 
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— Controller - Printer 
Poll* | 


OE 8 OS OO ROE OOF SHOE OHHESEHODO OOOH BE > 


*Status byte | 


< SHEAR BHROHRHDEHRD OCOBOHEHBREDEHARAAOEDOEOGOEE 


Status byte 2# (not sent until 
a Set Mode command is received) 


< PO RAOO ORO ASEESHOEEEDOHOSEOHOHEEDEODOEODE 


Controller | Printer _ 
Command* (each command must be 
preceded by bit and frame 
synchronization) 


BHM SEARS SOSODSOEDHEARDHEDSKEOHKEAOCEOEEHE > 


Write Data 


Controller Printer 
Write data* | . 


Activate wnite* 


POP OOH OS OHS EMOSSOHRSSHSCESHEEHEDSESEEOOED > 


Data 


OM OHHH ODOOEH HOR OHOSHEHHE DEOHKECEOS > 


#Data 


POSSESSES AMES HBEBEESDDESSH HEE ASOERSESEOOSEO > 


Note: Poll commands must be issued and a nonbusy, no-exception status received between the Wnite and 
Activate Write commands. 
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3.2 Frame Characteristics 


The frame format for commands and data to or from the printer is a fixed 16-bit frame. The general format 
follows. 


a [A EE 
st panty = set = even parity in the frame 
| command or data 


Stop bit; always 1. 


Figure 67. Printer frame format 


a 


e Bit 3 is the panty bit and 1s set to ensure even parity in each frame. When a line parity error is detected 
by the printer, no more commands are executed, and no responses made until a valid poll without a 
parity error 1s received. At that time a line transmission fault indication will be sent to the controller in 
the printer status byte. 


e Bits 4, 5, and 6 are the physical printer address. Valid addresses are 000 to 110. 111 1s the end of 
message delimiter. <A frame containing the 111 address causes the printer to ignore all following line 
signals until a bit synchronization/frame synchronization ts detected after a line turnaround. 


° Bits 7 through 14 are unique to the type of frame and are defined later. 


* Bit 15, the sync bit, is the least significant bit on the line and is always set to 1. 


3.3. Addressing and Commands 


3.3.1 Printer Addressing 


The printer’s station address is encoded in bits 4, 5, and 6 of the frame. Printers with the Cable Through 
feature, or that ,attach nh through a “T-connector.’ and have address selection capability, may have addresses 
FO 000 ) through 1 110. Printers with ‘neither of ‘the above have an address of 000.9 ¢ 


Naa ties SS MIS 328 « Siaiiaaliga agg Kes 


“a4 


Valid addresses are 000 to 110 and 111 is the end of message delimiter for a given input cable. The first 
frame following a line turnaround will be a command frame that contains a printer address used to select an 
individual printer. Any data frame associated with the command frame will be checked for an end of 
message delimiter. 


If bit 14 is off in the command frame, no following data frames will be processed by the printer. This diiowe 
single frame commands to be addressed to a specific printer. , 


The last frame in a sequence of data frames will contain a station address of 111. The intervening data 


frames need not contain the same address field as the command frame to cause the same printer to remain 
selected. | 
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All response frames sent to the host by the printer, except the end of message frame, will contain the 
responding printer’s address. 


3.4 Commands Matrix 


The following matrix shows valid commands for the printer. 


| Name | Bits 7 through 14 

Activate Read 
Activate Write 
EOQ Delimiter 


"Read Device ID Be OO 000 1 1100 


Read Status } I | | | 1000 1000 

| 00000010 

_— Mode | | 0001 0011 

Write Data OODL IO 

| W rite Control Data _ ‘{|o0000ink 


Read Multibyte ™ —~——~*«|:1000 1010 


Figure .68. Printer Command Matrix 


Only one command can be processed at a time. Up to sixteen sSmmenes and data frames may be placed ¢ on 
an internal work queue. | 


Command frames must be preceded by a line turnaround (bit and frame synchronization sequences) or by 
another command frame (possibly with intervening data frames) that was preceded by bit and vane sy nchro- 
mization sequences. Sce 1.4, “Station Addressing” on page 9 for more information. 


13 Requires an associated activate command. 
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3.5 Specific Command Formats 


3.5.1 Poll Command 


a Purpose 


Fill bits: always zero. 


Panty bit: set for even panty in the frame _ 


Crean Printer Address 
Pes 9 


Pes Reset ine parity error 


Acknowledge bit (ACK) 


Poll command: 10000 
ican Stop bit: always L. 


Figure 69. Printer Poll Command 


This command is sent from the controller to the printer and initiates the transfer of two status words per 
poll. At power on time, a single frame (base status) response is made until a Set Mode command is received 
by the printer. 


Bit 7 should be set to 0. 

Bits 8 and 9 are defined uniquely for this command. 

Bit 8 is used to acknowledge and reset the line parity error response bit in the first response byte from the 
printer. This bit is not effective until a not-busy status has been reccived at the controller. Normally, bit 8 


spoule be 0. 


Bit 9 is used to acknowledge the last status transmission to allow new status to be sent. If bit 9 1s at a | 
value, updated response frames are sent whenever they become available, except for the real-time status bits. 


Real-time response, as used here, means that the response bits change independent of the odd ‘even response 
level bit. (See bit 14 in poll response byte 1.) The former response frame can be sent any number of times. 

All poll response bits are real-time status bits except for Cancel Request and a Check in poll response 
byte 2. | 
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3.5.1.1 Poll Responses to the Controller 


The first poll response frame is always preceded by a line turnaround (bit and frame synchronization pat- 
terns). A fixed length, two-frame response is made to every Poll command after a Set Mode command is 
received by the printer. Before the Set Mode command, only a 1|-frame basic status is returned to the con- 
troller. In either case, the last frame of the response contains a station address of 1] to i the last 
_ Message frame. 


The base response frame is returned 45 (+15) microseconds after reception of the last bit in the Poll 
command (turnaround). Poll response frame 2 2 is returned after the fill peay: specified by the host in a Set 
Niode command. 


3.5.1.1.1 Poll Response Frame I (Base Response Frame): The first frame in the response contains basic 
status information. 


sation hee if the fist response byte 1 is the only ¢ one sent, the station ‘address j is Th if | 
both response bytes are sent, the station address in the first frame will be the printer 
address and the station address 1 in the second frame will be [1 1. 


| = Stop bit a ES. 


Figure 70. [’rinter Poll Response Frame | 
3.5.1./.4./ Poll Response Bit 7 - Busy Status: 


Q = Not busy (work queue empty) 

1 = Busy (work queue not empty or activate received) 
Bit 7 is a real-tume response bit (it is updated continuously) and bit 14 of the frame need not be tested first 
to find if this bit has been updated. Once the first work queue entrv has been received by the printer, a Poll 
command received immediately afterward would have a busy base response status. A nonbusy, no- 
exception, no-line parity error status response must be received before issuing any activate command. 


Busy is reset to 0 when all commands have been executed and the queue is available for commands. 
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3.5./.1.1.2 Poll Response Bit 8 - Line Parity: 


0 = No line parity error detected 
1 = Line parity error detected __ 


Bit 8 is a real-time response bit (updated continuously). It is set ummediately when invalid frame parity is 
detected in a frame that has been received. The parity expected is even parity over bits 3 through 15 of every 
frame. Because the station [ID field might be invalid as a result of a parity error, every station that detects 
the invalid parity frame, regardless of the address ficld content, indicates an error. In a multidrop environ- 
ment, several but not necessarily all stations along one cable might detect the invalid parity frame. 


Once a line parity error 1s detected by a station, that station will stop the execution of outstanding com- 
mands and will not accept any following commands until a status response indicating a line parity fault has 
been sent and acknowledged by being reset. This allows the station controller to determine the station’s 
status at the tume the line parity error was detected. 


The controller can reset bit 8 by issuing a Poll command that has frame bit 8 on. The command wull not 
reset the line parity error bit if the printer is busy when the command 1s received. : 


3.5.1.1.1.3 Poll Response Bit 9 - Unit Not Available: 


Unit available 


Unit not available 


0 
l 


it 


If this bit is a 0, it indicates that the printer is available for a customer job (no error conditions have been 
detected in the printer mechanism, the paper is properly installed, and the Start switch has been pressed). 


The Ready light on the printer control panel corresponds to the unit available status condition. Bit 9 on | 


corresponds to the Ready light being off. Bit 9 would be a 1 if: 


Power on sequence is complete but the Start switch has not been pressed 
The Stop switch has been pressed : 7 
An end of forms condition has been detected 

A hard printer error was detected , 

A graphic error has occurred and the stop on error option 1S cece 

A. Reset command has been received | 

A bell control character has been received 


ee ee ee 


Bit 9 is a real-tume response bit (updated continuously). 


3.5.1./.1.4 Poll Response Bit 10 - Outstanding Status: If this bit is a 1, outstanding status is available and 
can be obtained by issuing a Read Status command. 


The outstanding status bit is reset by successful completion of the Read Status command. The bit is held off 
by the printer until a Write Control Data command with the resct outstanding status bit on is received. The 
Write Control Data command resets the Read Status byte and enables the outstanding status bit in the poll 
response status. - | 


Bit 10 is a real-time response bit (updated continuously). 


Note: This bit is never set for 3197-attached printers. The 3197 can only detect printer hardware errors 
through the PC parallel interface and will report them to the controller as Unit Not Available. 
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et, 


3.5.1.41.5 Poll Response Bits //-13 - Exception Status Condition: Exception status conditions are indicated 
in Poll responses as soon as they are detected, without changing response levels (real tume bits - see — 
3.5.1.1.1.6, “Poll Response Bit 14 - Even;Odd Response Level” on page 93). | : 


| Bits 11 through 13 are encoded as follows. © 


Meaning 

No exception status 

Activate lost (parity) 

Invalid activate 

(reserved) 

Invalid command Bs 3 
Input queue or storage overrun 
Reserved 

Power on transition 


ped, 
Ww 
Ww 


—em OO ~~ = OD OD = 
— Oem Oem ED — CC) wm 


Figure 71. Printer Exception Status Codes 


When exception conditions occur, processing of commands in the command queue is stopped and the queue 
is emptied, without exception, of the commands remaining in the queue when the exccption condition was 
detected. After an exception condition occurs, only the Poll, Set Mode, Reset, and Write Control Data 
commands will be processed until the exception status is reset. The Write Control Data command will not 
_ be processed if the exception status was power-on transition. The Set Mode command will be processed 
only if the exception status was power-on transition. 


_ Exception status conditions are reset by issuing a Write Control Data command with bit 12 in the | state in 
the data frame that follows the Wnte Control. Data command. The controller can determine if the reset 
occurred by checking for not-busy status after the Wnte Control Data command is issued and noting the ~ 
absence of exception status. If the exception status remains, try the Write Control Data command again. — 
The power-on transition exception status is reset by tssuing a Set Mode command. | 


Invalid activate status is caused by the wrong type of activate command (a Activate Wnte command fol- 
lowing a Read Status command, or a Activate Read command following a Wnte Data command, or by an 
activate command being sent without a preceding pre-activate command). 


Activate lost status is caused by a line parity error 
I. onan input frame from the controller on an Activate. command, or on the data 


2. ona Poll command following a Wnite ta or Read Status command, or immediately following an Acti- 
vate command 


3. any time bad panty occurs on the line after a Write Data or Read Status command has bcen received 
and before the associated Activate command has been completely processed. 7 


The controller uses the status to determine the restart point for error recovery procedures. The recovery 
procedure in the casc of a Write command is to resend the entire sequence of Write command, Activate 
Write command, and the data. For a Read Status command the recovery procedure is to resend the Read 
Status and Activate Read commands. For error logging and reporting, this bit is combined vith bit 8 (Line 
parity check). 


The invalid command exception status results when the printer receives a command bit combination that is 
not defined in the command set. An interval longer than 240 microscconds between frames in multiple- 
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frame commands (set mode or write control data) might cause invalid command exception status. Any 
command other than a Poll, Reset, or EOQ between a Read or Write command and its associated Activ ate 
command will also cause invalid command exception status. 


The input queue or storage overrun condition occurs when more than 16 commands and associated data 
frames have been sent, or when an attempt 1s made to store data beyond the user-accessible storage lumuts. _ 


The power-on transition exception condition is returned as a result of a Poll command received after power 
is turned on, after processing a Reset command, or after a Test-to-Normal transition of the Status switch. 
When this condition occurs, the base status frame is the only frame sent in response to a Poll command. A 
Set Mode command must be received before this condition 1s reset. After the Set Mode command has been 
processed, the response is 2 frames long.. 


3.5./.1.1.6 Poll Response Bit 14 - EveniOdd Response Level: Successive Poll commands received before the 
printer has updated a complete new response causes retransmission of the former status. 


The controller distinguishes new from former status by using bit 14. The first response after power on is 
from response level 0. 


The controller allows level transitions to occur by setting the ACK bit (bit 9) on in the Poll command. The 
maximum tume for level-switching is 8.16 seconds. If a new response 1s available for controller access when a 
Poll command with ACK bit (bit 9) on is received, the new level is sent and bit 14 will be changed from the 
last poll response. If a Poll command 1s received with ACK off, or a new level is not available, the old level 
will be sent and bit 14 will not be changed. The former response status can be sent any number of times. 


Real-time status bits are not affected by response level transitions. All poll response bits are real-time status 
bits except for Cancel Request and Graphic Check in pee mano byte 2. | 
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3.5.1.1.2. Poll Response Frame 2 


| Fill bits: always zero. 7 7 | = _ 
Parity bit: set for even parity in the frame | - a a 
z > 6 ; | Station ‘Address. Always 111 to indicate that this i is the last message frame. 
; Invalid SCS control code. 


rs___| Invalid SCS p 
fos -Reecive buffers full 


| Print complete 


arameter 


Cancel request 


oon Print mechanism not ready (5256 only) 
saad 
ee 
gece) 


| End-of-forms. 


| Graphic check (unprintable character) 
Stop bit, always 1. 


Figure 72. Printer Poll Response Frame 2 
3.5././.2.1 Poll Response Frame 2 Bit 7 - Invalid SCS Control Code: 


0 
l 


No invalid control code detected - 
Invalid control code detected 


ow 


When bit 7 is in the | state, an invalid control code or an exception condition (EC = | or 3) has been 
detected in the standard character string data stream and the attaching system has specified a terminate con- 
dition. This bit is reset upon receipt of a Clear or Reset command. 

This bit is a real tume bit that is not Seocndent on the state of bit 14 in the first poll response byte. 
3.5././.2.2 Poll Response Frame 2 Bit 8 - Invalid SCS Parameter: 


Q = No invalid parameter detected 
1 = Invalid parameter detected 


This bit can be active only for the multiple-byte formatting control sequences: print position and format. If 
the bit 1s “on”, an invalid parameter code or a parameter outside the specificd range was detected. 


This bit is a real tume bit that is not dependent on the state of bit 14 in the first poll response byte. 
3.5.1.1.2.3 Poll Response Frame 2 Bit 9 - Receive Buffers Full: 


OQ = Receive buffers are not full 
1 = Receive buffers are full 


When the bit is “on”, both input receive buffers are full. No write data can be received until this bit goes 
“off” indicating that a buffer 1s available. The bit is used by the controller to determine when data can be 
sent to the printer. | 


This bit is a real tume bit that is not dependent on the state of bit 14 in the first poll response bvte. 
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3.5.1.1.2.4 Poll Response Frame 2 Bit 10 - Print Complete: 


0 
] 


Printing is in progress 
Printing 1s complete 


When this bit is off, the printer is either printing or formatting data to be printed or the panier’ is unav vailable 
for some other reason. | 


When the bit is “on”, the printer has finished printing all the data that it received (both receive buffers and 
both print buffers are logically empty). 


Detecting the Activate Wnte command from Ds controller resets the print complete bit. 


In addition to completing the printing of all input data, the power on reset, Clear command, or the Reset 
command turns on jai print complete bit. 


This bit is a sie time bit that 1s not dependent on the state of bit 14 in the first poll response byte. 
The 4210 sets this bit when it receives the print data, not when it finishes printing the data. 
3.5././.2.5 Poll Response Frame 2 Bit // - Cancel Request: 


0 = No cancel request 
= Cancel request 


This bit, if on, indicates that the Cancel key on the printer was pressed and requests that the print job in 
process be cancelled. The only action by the printer is to pass the request to the controller. 


The normal response to cancel request is a Clear command that stops printing and clears the receive and 
print buffers. 


Bit 11 1s reset by the acknowledgement bit being on in the next Poll command. Also, a Reset command or 
a power on reset turns off the cancel request. 


This bit is dependent on the acknowledge bit (bit 9) of the poll command and on the even/odd response 
level bit (bit 14) of the first poll response byte. Poll commands without the acknowledge bit set will return 
the previous value of this bit. | 


3.5./.1.2.6 Poll Response Frame 2 Bit 1] - Print Mechanism Nat Ready (5256 only): 


Print mechanism ready 
Print mechanism is not ready 


() 
| 


n fl 


The bit 12 status condition is caused by a printer voltage being out of tolerance or by a wire check status 
condition. 


cA Reset command, a power on reset, or pressing the Stop switch turns off bit 12. 


_ This bit is a real time bit that is not dependent on the state of bit 14 in the first poll response byte. 
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3.5.1.1.2.7 Poll Response Frame 2 Bit 13 - End-Of-Forms: 


No eatat tenis condition detected 
End-of-forms condition has been detected 


it ott 


l 


The bit indicates that an end-of-forms condition has been detected. A Reset command, a power-on : reset, or - 
pressing the Stop switch resets bit 13. . , | 


This bit is a real time bit that is not dependent on the state of bit 14 in the first poll response byte. 
3.5./.1.2.8 Poll Response Frame 2 Bit 14 - Graphic Check: 


No graphic check detected 
Graphic check detected | 


ft ol 


l 


When this bit is on, an unprintable character was detected in the data stream, and option 3 (which specifies 
reporting the error status) had been selected by using a set graphic action format control code. 


The acknowledgement bit being on in the next Poll command, a Reset command, or a power on reset will 
reset the graphuc check bit. 


This bit is dependent on the acknowledge bit (bit 9) of the poll command and on the even/odd response 


level bit (bit 14) of the first poll response byte. Poll commands without the acknowledge bit set will return 
the previous value of this bit. | | | 
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3.5.2 Read Device ID Command (Code = 01100) 


This command starts the transfer of one data word from the addressed device. The device ID word from the 
base contains information about the characteristics of the station. Other special feature devices return an ID 
word with the device characteristics of the installed special feature. If a special feature device is not installed, 
bits 7 through 14 of the returned frame are zero. A Read Device ID ronunand to the model ID should not 
be sent to printers. 


Haat tne 


pany bit set io even parity in the frame 


Stop bit; always |. 


Figure 73. Printer Read Device 1D Command 
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3.5.2.1 Printer ID Word 

The response to a Read Device ID command to the base feature address of a printer device follows. — 
| Purpose . 

| Fill bits: always zero. 


2 aa | | 
Poe a Parity bit; set for even parity in the frame 
sods Always 111 (end of ae) | 


device ID _ 
Stop bit; always 1. 


- Figure 74. Printer 1D Word 


The device ID has the following meaning. 


Bits 7 and 8 of the response frame (bits 0 and 1 of the agin ID byte) are the printer model - bits. ey 
have the following meanings. 


00 Model 1 (model 2 for 4214 model 2, 4210, and 3197-attached printers in 4214 model 2 emulation. 
mode) | aa 

Ol Model 2 

10 Model 3 (or 4245) 

ll Model 4 


Bits 9-and 10 of the response frame (bits 2 and 3 of the device ID byte) are ies station type bits. They have 
the following meanings. 


00 Display 
01 Reserved 
10 Printer 

11 Reserved 


Bits 11 through 14 of the response frame (bits 4 through 7 of the device ID byte) are the printer type bits. 
They have the following meanings. 


0000. 5256, 5262 (5262 emulates 5256 model 3), 4245 (in 5256 model 3 emulation mode), or 
-3197-attached printers (in 5256 model 3 emulation mode). 

0001 reserved | 

0010 reserved 

OOT! d234 


0100 §224 model | or model 2 


0101 4245 (in.native mode) 
110 $224 model 12 


0111 reserved 
1000 5225 models 1, 2, 3, and 4 
100] reserved 


1010 §225 models 11 and 12 

1011 4224 

1100 4214 model 2, 4210, or 3197-attached printers (in 4214 model 2 emulation mode). 
1101 5219 model D, 3812, or 3816 
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1110 reserved 
Lil reserved 


Note that displays always return co 


Let ee 


aE AI at ce 


Tr ad 


oe oe re 
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3.5.3 Write Data Command 


(Bit | Purpose 

01,2, ‘| Fill bits; always Z€TO. | 
[3 | Parity bit: set for even parity in the frame 
}4.5.6____| Printer Address _ 

Write Data Command: 00011110 

Stop bit: always I 


Figure 75. Printer Write Data Command 


This command causes the printer to store all the data words following the next Activate Write command. — 
The Activate Wnte command must not be issued yntil a not-busy, no-exception status response is made to a 
Poll command. The data frames can follow the activate command immediately. 


See 3.5.5.1, “Activate Write Command (0000 0001)” on page !02 for the format of the data frames used to 
transmit data to the printer. 
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3.5.4 Write Control Data Command 


pr Panty bit set for even parity in the frame 


Printer Address | 
Write Control Data Command: 00000101 


Stop bit: always 1. 


Figure 76. Printer Write Control Data Command 


3.5.4.1 Data Poe for Write Control Data Command 


Fill bits; always zero. 


Parity bit: set for even parity in the frame 


3 P 


All but 4224: reserved - set to zero. 


On the 4224, 


0 = Do not reset outstanding multibyte status flag 
e | = Reset outstanding multibyte status flag 


Reset Exception Status 


e : = Do not reset exception status 


e Reset exception status 


— outstanding status 
Do not reset outstanding status 
Reset outstanding status 
- set to zero 


it; always 1. 


Figure 77. Data Frame for Printer Write Control Data Command 
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3.5.5 Activate Commands 


An Activate Read or an Activate Wnite command is seeren senecea a . lock rae transfer command and 
the data frames that follow it. 


Akama bs re re ae er roa arto 


The following are block transfer commands. 


~ Read Status 
Wnte Data 
Read Device ID 


Poll commands must be interjected after the data transfer command to wait for a not-busy, no-exception- 
status response. Only the End Of Qucue delimiter command can be inserted between a block transfer 
command and its associated activate command. 


After a not-busy, no-exception status is returned to the Poll command, the activate command is issued to 
start the data transfer. When the activate command is received, busy status is returned until the post- activate 
processing is completed. 


If an Activate Read command ts received while the printer is busy or has exception status set, no response 1s 
made. If an Activate Wnte command is received under the same circumstances, no data is accepted or 
stored. 


_ The wrong type of activate command causes invalid activate exception status to be returned. 


3.5.5.1 Activate Write Command (0000 0001) | 


| Fill bits; mo ZeTO. 


Parity bit: set for even parity in the frame 
Printer Address _ | 

| | Activate. Write Command: 00000001 

| Stop bit: : alw avs 1. 


Figure 78. Printer Activate Write Command 

This command is used aftcr a Write Data command to transmit the data frames that follow it. The 
command must not be issued until after a not-busy, no-exception-status response to a Poll command. The> 
Activate Write command resets the print complete bit in poll response byte 2. 


3.5.5.2. Data Frame ae the Write Data Command 
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_ | The last data frame contains M1 (end of wransmission). All other data frames contain the 
printer address. és | 


Figure 79. Data Frame for Printer Write Data Command 


The data can be any length up to 256 characters (the size of an input buffer). If more data frames are sent 
than can be stored in the input buffer, the input queue or storage overrun status is returned to the controller. 
The overrun data is not stored. Two input buffers are used alternately. Data is formatted for printing from 
one while the other is available to be loaded from the controller. Data from a single Write Data command 
goes into only one print buffer. 
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3.5.5.3 Activate Read Command (0000 0000) 


Fill = | always zero. | 
Parity bit: set for ev en parity in “the frame- 


Printer ‘Address 
Activate Read ‘Command: 00000000 
| Stop bit; always |. 7 


Figure 80. Printer Activate Read Command 
- This command may be issued only after a not-busy, no-exception-status response to a Poll command. 


This command is used after a Read Status command to cause the response byte to be returned. See 
3.5.7, “Read Status Command” on page 106 for the format of the returned data frame. 


This command ts used after a Read Device ID command to cause the response byte to be returned. See 
3.5.2, “Read Device ID Command (Code = 01100)” on page 97 for the format of the returned data frame. 


Read Activate is also used to receive data after a Read Multibyte command. See 3.5.10, “Read Multibyte 
Command” on page 114 for the format of the returned data frame. 
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3.5.6 Set Mode Command 


Be [PuwpseSOSCSC~—“SCSC“SSCSCSCSCSCSCNNNN 
a sn always zero. 
OE SL TTT a: 
a 


aan bit: always 1. 


Figure 81. Printer Set \lode Command 

The Set Mode command causes the printer to accept one mode control word. The command must be 
issued before a two-frame response to Poll commands is made by the printer. Only Poll command or a 
Reset command will be accepted by the printer before the Set Mode command is sent. 


Mode Control Data Frame 


Stop bit: always 1. 


Figure 82. Printer \lode Control Data Frame 


The fill count bits, 7 through 11, specify, in binary, the number of times an 8-bit fill increment is repeated 
between consecutive frames. The maximum value is 30. If 31 is specified, only 30 are transmitted. 


Bits 12, 13, and 14 are reserved and should be set to 000. 
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3.5.7 Read Status Command 


Fill bits: always zero. | 
| Parity bit; set for even parity in the frame_ 


! 4.5.6 | Printer Address | 
Read Status Command: 10001000 


Stop bit: always I. 


Figure 83. Printer Read Status Command 


This command starts the transfer of one status word from the printer. The status word contains information 
about the condition of the printer. An Activate Read command 1s required before the status word is sent. 


Successful completion of the Read Status command resets the outstanding status bit in byte | of the Poll 
response. 
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3.5.7.1 Read Status Response Frame 


The status is reset by a Wnte Control Data command with bit 13 active. ; 


Purpose 


[Bit 
Fill bits; always zero. 
Reapeee 


Parity bit; set for even panty in the frame 


111 (end ot transmission) 
cnet Stop bit; always 1. 


Figure 84. Printer Read Status Response Frame 


Note: 3197-attached printers (in either 5256 model 3 or 4214 model 2 emulation mode) will never tum on 
bit 10 in Poll Response Frame 1 and thus will never post an Outstanding Status. The 3197 detects printer 
hardware errors only through the PC parallel interface and will return Unit Not Available to the controller. 


e Bits 7 through 14- Outstanding status (5256 only) 


Bit 7 = Wire check 

Bit 8 = Slow speed check 

Bit 9 = Fast speed check 

Bit 10 = Emitter sequence check 


Bit 11 = No emitter pulses 

Bit 12 = Overrun error 

Bit 13 = Forms stopped 

Bit 14 = Forms position check 


¢ Bits 7 through 14 - Outstanding status (5262 only) 


Bit 7 = Hammer Fire Check 

Bit8 = not used 

Bit 9 = Band Synch Check or Print Unit Open 
Bit 10 = Band Up To Speed Check 


Bit 1! = Band Motor Control Check or Thermal Check 
Bit 12 = Ribbon check 

Bit 13 = Carnage Check 

Bit 14 = Paper Clamp Check 


e §6Bits 7 through 14 - Outstanding status (4245 in 5256 model 3 emulation mode only) 


Bit 7 = Hammer Fire Check — 

Bit 8 = not used 

Bit 9 = Band Synch Check or Band Image Baie 
Bit 10 = Band Up To Speed Check 

Bit 11 = Printer Control Check 

Bit 12 = Ribbon check 

Bit 13 = Carnage Check 

Bit 14 = Forms Check 


e Bits 7 through 14 - Outstanding status (5224 only) 
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X’11’ = Machine check 


X‘31', X’32’, X35’, and X’36’ = Print check 
X‘41, X’42’, X’45’, and X’46" = Forms check. . 
X81 = Machine check nie ee oe ne ene 
Pe x 83’, x 8H’, and X'85’ = Printcheck ° ia eae 
e Bits 7 through 14 - Outstanding status 4234 only) _ 
x 1!’ = Print Adapter Timeout. | 
X’'38’ = Pnnt Adapter vo or Emitter Check 
X‘41’ = Forms Jam 
X’43’ = Forms Driver Check 
X'48’ = Stepper Motor Timeout 
X’81’ = Power Supply Failure 
X‘85’ = Hammer Cou Open 
X'86’ = Hammer Driver Check or Hammer Driver Shorted 
X‘87’ = Coil Protect Check 
X’88’ = Ribbon Missing, Not Seated, Synch Check, or aver Check 
e Bits 7 through 14 - Outstanding status (5225 only) 
X’1L1’ = Machine check 
X31’, X32’, X’34’, X’35’, X'36’, X‘38’, and X39’ = Print check 
X‘41', X42’, X43’, X’d5’, X46’, and X’48’ = Forms check 
X‘81° = Machine check 
 -X’83’, X’‘84’, and X’85’ = Print check 
X‘86' and X’87’ = Machine check 
X'88° = Ribbon jam 
X’89’ = Ribbon check 
e Bits 7 through 14 - Outstanding status (5219-D only) 
X11’ = Machine check (control processor failure) 
X’‘12’ = Machine check (internal communication failure) 
X‘31’ = Escapement failure Pe 
X‘32’ = Pnnt check (selection failure) 
X‘33’ = Print check (hammer/nbbon failure) | 
X’41’ = Forms check (index;automatic sheet feed failure) 
X’$7' = Paper jam - a | 
X’S8’ = End of ribbon | a ar a ee Oe 
X'66’ = Data stream exception class I | 


Class 1 exccotions indicate that a loss of text or textual meaning may result. Most of these errors 

occur when a printer datastream control has an error; these are noted in 3.6, “Control Character 

String” on page 116. Other situations are | 

— Unsupported or unrecognized single byte control 

— Text line length excceds width established by SPPS and automatic new line is not active (SIIF). 

~ No line ending code in data stream and formatting buffer full - the line is processed as a partial 
line | 

X’67' = Data stream exception class 2 
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Class 2 exceptions indicate that a change from the intended appearance of the text may result. Most 
of these errors are noted in 3.6, “Control Character String” on page 116. The other condition for a 
class 2 exon is an attempt to print beyond the page a with automatic form feed deactivated. 
X68’ = Data stream Excepuen class 3 : 


Class 3 exceptions indicate an error in a multibyte control that may have an indeterminate effect on 
text. These are detailed in 3.6, “Control Character String” on page 116. Another condition that 
causes class 3 exceptions ts an invalid or unsupported multibyte control. _ 

X’69" = Data stream exception class 4 : 4 


Class 4 exceptions indicate an error in a multibyte control parameter. These errors are detailed in 
3.6, “Control Character String” on page 116. | 
X’81° = Cover unexpectedly opened 


e Bits 7 through 1+ - Outstanding status (3812 only) | 


X’L1l’ = Machine check (control processor failure) 
X‘47' = Paper jam 

X’66° = Data stream exception class | 

X‘67’ = Data stream exception class 2 

X68’ = Data stream exception class 3 

X'69’ = Data stream exception class 4 

N81’ = Cover unexpectedly opened 


There are “intervention required” status conditions for the 3812 that do not map onto existing 5219-D 
status byte values. For these conditions, the 3812 will indicate Unit Not Available, but not set the Out- 
standing Status bit. These conditions are 


Out of Toner 
_ Remove Prints | 
Stop Key Depressed 


See the 5219-D Outstanding Status description for an seieitisn of the various exception classes. 
e Bits 7 through 14 - Outstanding status (4214 Model 2 and 4210 only) 
X’31’, X'32’, and X35’ = Print check 
e Bits 7 through 14 - Outstanding status (4224 only) 


X’Ix’ Machine Checks — 

X’3x’ Print Checks 

X’41’ Forms Jam, Paper Insertion Error, or Overcurrent 

X’42’ No. Drive 

X’43° Open motor or fuse 

X’d44’ through X’4F’ Other forms checks 

X’60° Acknowledgement Reply Pending. This means that a Read Multibyte command must be sent 
to retrieve Acknowledgement Reply data. Reset O Outstanding Status in the usual way. The 4224 
will not accept any more data until the host acknowledges the reply data by Write Control Data 
that resets the Outstanding Multibyte Status flag. 

X‘80’ Machine check 

X81’ Machine check 
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X’82’ 
X’83’ 
Xx’ 
_X’35’ 
X86’ 
X’87' 
X88’ 
X89’ 


Machine check 

Print check 

Print check | 

Print check 

Machine check 

Machine check | ' : — ce 
No ribbon installed or nbbon not properly seated 
Ribbon motor overcurrent (possible ribbon jam) © 


Bits 7 through 14 - Outstanding status (4245 only) 


X’11’ = Printer Adapter Check 
X'31', X32’, X'34’, X‘35’, X36’ = Print Band Check 
38’ = Hammer Check 


X39 


Printer Control Check 


X41’, X°43° = Carnage Check 

X‘45° = Stacker Check 

X‘46’ = Forms Check 

X‘83’ = Front Gate Open 

X‘84’ = Band Image Error 

X’88’ = Ribbon Check 

X’89’ = Near or At Protection Tape End 
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3.5.8 Reset Command 


Th Ca ae AE SERRA 
a bits alwavs zero. 
[3 Parity bit; set for even party inthefame 


Figure 85. Printer Reset Command 


When the printer receives the Reset command it will 
a 
e Finish printing any line that has been started 
e Perform an initialization sequence 
The Reset command can be issued at any time, but the caution in the note that follows must be observed. 
IMPORTANT NOTES 
Notes: 
/. The controller must use this command carefully because the printer error indications are an important part 
of the printer maintenance philosophy and are used by both the customer and I BM | service representative. 


The Reset command will destroy the printer error indications. 


2. aA console error message should be displayed and an indicator at the printer turned on so that the operator 
will know why the printer stopped and that the paper is probably not aligned at the correct starting point. 
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3.5.9 Clear Command 


| Purpose 
| Fill bits; always zero. — 
| Parity bit; set for even parity in the frame | 


| Printer Address | 
) Clear Command: 90010010 


Stop bit; always 1. 


Figure 86. Printer Clear Command 


This command clears all buffers. No extra forms motion occurs as a result of this command. An indicator 
turns on if the printer is not ready. « 


There will be no change to the current line counter and no change to the SHF, SVF, and SGEA formats 
sent at initialization tume. | 


- The 4210 does not clear buffers until after all data in its internal buffers has been printed. 

For 3197-attached printers; if CLEAR is reccived while printing is in progress, printing will continue to the 

next valid line delimiter. Data in the receive buffers of the 3197 prior to reception of the CLEAR command 
will be cleared as will the contents remaining after the next valid line delimiter. 

| 3.5.9.1 Clear Command on 4224 

For the 4224 printer, Clear does the following. 

@ ~~ Reset all multi-byte 4224 commands across multiple buffer boundaries. 

e Does not change character patterns previously loaded. | 

¢ Does not change Ready or Forms indication. 


@ Makes an indication to the operator that a Clear command has been received if the unit is not available 
(not ready). Pressing Stop on the printer will turn off the Data Cleared indicator. 


e Print and Receive buffer handling 

~ If Clear is received and printing is not in progress, no more pninting will occur. The reccive and 
print buffers will be cleared and the Print Complete bit in Poll Response byte 2 will be set on upon 
completion of the Clear command processing. 

~ If Clear is received while printing is in progress, printing will stop and data in the receive buffcrs 
prior to reception of the Clear command will be cleared, as will the contents remaining in all other 
internal printer buffers queued for printing. The Print Complete bit in Poll Response byte 2 will be 
set On upon completion of the Clear command processing. 


@ Pnint Position 
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— The current honzontal print position will be changed. The print mechanism will be moved to the 
left most print reference and will synchronize data ee after the Clear command with this hori- 
Zontal prences 


Net ve é 
fe oe PF mmm Awe Re or 


AS ARS NE mend tn 3 i Pie at ete « 


The host must send a Set Home Scie 4224 seeaane following cn Clear command, ‘before’ eicmpine ‘to 
- print any further data. Failure to do so will produce unpredictable results; however, i in most cases, an error 
will be sent to the host via the — Reply. | 1 whee ft a SG a oe ee ee 


ae ee ee es get = 
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3.5.10 Read Multibyte Command 


‘Bit 


{01,2 | Fil bits; always zero. ; | 
Parity bit; set for even parity in the frame 
45,6 [Printer Address 
/7-14 | Read Multibyte Command: 10001010 _ 


Stop bit: always i 


Figure 87. Read Multibyte - 4224 Only 


This command is for 4224 printers only. It prepares the printer to send 256 bytes of data to the host. The 
printer will send the data after it receives an Activate Read command. 


This command should be used by the host when the host receives Acknowledgement Reply Pending from a 
4224. 


The. data transferred will be formatted as described in [BM 4224 Product and Programming Description, 
GC31-2551. All bytes after the valid reply data will be zeros (X’00’). If the printer has no data to transmit, 
all 256 bytes will be zero. 


Purpose 
Fill bits: always zero. 
Panty bit: sct for even parity in the frame 
| Printer Address; CHP for last frame 


data byte ~ 7 
Stop bit: always 1. 


Figure 88. Read Multibyte Response Frames- 4224 Only 
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3.5.11 End of Queue Delimiter 


Parity bit; set = even parity in the frame 


| Printer Address 
End of Queue Command: 01100010 
{Stop bit, always I. 


Figure 89. Printer End of ceue Command 


After this command is sent, only the Poll command will be accepted by the printer until a not-busy status is 
returned in response to a Poll command. 
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3.6 Control Character String 


The printer uses a SNA control character string subset for formatting all data. _ Protected fields or other 


- non-printable fields must be removed by the controller. = ee gee eg ee Te 


mabe Renee + 


If a control has a list of printers, those are the only printers that the sontrl 1S valid for. 


The cones described in this chapter 2 are not valid for the 4224 printer. /BM 4224 peau and Program: 
ming Description, GC31- 255 1, contains information aco the 4224 and its data stream. : 


For the 5219-D and 3812 printers, the exception status values einsed to do not mean the exception status 
value in the poll response. Exception status in this section, for 5219-D and 3812, refers to the exception 
classes defined in the outstanding status byte. These values are denoted as “EC = value’. See 
3.5.7.1, “Read Status Response Frame” on page 107 for more information. 7 


When no recovery action is given, the printer’s recovery action is to ignore the parameter in error. When a 
control is sent at an incorrect time, the recovery 1s to ignore the entire control. When a control has an 
invalid length field, the recovery is to ignore the entire control. 


For printers other than the 5219-D, 3812, and 4224, invalid controls cause an Invalid SCS Control Code 
condition to be indicated in the poll command response; invalid control parameters cause an Invalid SCS 
Parameter in the poll command response. 


3.6.1 ASCII Transparent (ATRN) 


ASCII Transparent (ATRN), X’03nn’, is supported only on 3197-attached printers. When the ATRN 

command is received, the 3197 sends the content of the command to the printer without any translation. 

This command allows direct host system control of the attached printer by using the ASCII data stream. 
The one byte parameter (nn) is the length of the command and data excluding the first X’03’ byte. 


3.6.2 Carriage Return (CR) 


Carmage Return (CR), X‘0D’, logically moves the print position horizontally to the effective left margin on 
the current line. If the current position equals the first print position, the function becomes a no-op. On 
§219-D, the print position is moved to the Effective Left Margin. On 3812, the print position is moved two 

pel to the night of the Effective Left Margin. | 


3.6.3 New Line (NL) 
New line (NL), X’15’, logically moves the print position horizontally to the effective left margin and verti- 


cally down to the next line. If on the last line of a page, the print position is moved to > the effective left 
margin of the first line of the next page. 
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3.6.4 Line Feed (LF) | 


Line Feed (LF), X’25’, logically moves the print position vertically down to the next line. If on the last line 
of the page, the print position is moved to the corresponding print position on the first line of the next page. 
Line Feed may also be referred to as “index”. 


3.6.5 Form Feed (FF) 


Form Feed (FF), X’0C’, moves the print position to the first print line and the first logical print position of 
the next logical page. The default option for logical page length, if not specified by the Set Vertical Format 
control code, is | line. On the 3812, this causes the current page being defined to be printed. 


3.6.6 Print Position (PP) 


Print Position (PP), X’34’, is a 3-byte format control character sequence that moves the logical print posi- 
tion according to parameter values. Two parameters are specified. One is a function parameter, the other ts 
a value parameter. The function parameter is a single byte and follows the PP code. The value parameter 
follows the function parameter and consists of a |-byte binary number. The functions defined by the func- 
t1on parameter are 


Absolute move or relative move 
Vertical move or honzontal move 


Valid parameters for absolute moves are equal to or less than the line or page length. If an Absolute Hon- 
zontal Print Position control code with a value less than the current value is detected, the 5256 inserts a 
Carnage Return control code just before the Absolute Ilonzontal Print Position control code. It treats the 
Absolute Horizontal Print Position control] code and the succceding data as if it were a separate new print 
_ line. _ 7 e es 2 


An Absolute Vertical Print Position control code that is less than the current value results in an advance to 
the corresponding position on the next page. Specification of an Absolute Horizontal move to the present 
horizontal position, or the specification of an Absolute Vertical move to the present print line, will result in 
the function being no-oped. | 


Valid value parameters for relative moves are those that specify a move to, but not past, the end of the line 
or page. A zero value 1s a no-op. | 


When an absolute move is specified, the value parameter denotes a specific line or column number and the 
print position is moved to the line or column specificd. When a relative move is specified, the logical print 
position is moved the number of lines or column increments spccified relative to the current position. 


Synchronization between physical and logical current lines will be done as follows. 


e Absolute position is based on the location of the paper when the printer becomes ready after a power on 
or a Reset command. | 
ie 
e When the printer is stopped with the ready indicator off and with any paper motion switches pressed one 
or more times, and the start switch 1s then pressed: 
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= If the last forms movement resulted from a relative move control code, the next print line will be 
printed at the present Pore The next absolute move control code will put the forms back in 
sync. , : ; : . a 


— If the last forms movement was caused by an absolute move . control caus the forms a are moved 
to the onginal absolute ponent of the next logical page before printing. 


The following function parameters and the associated hexadecimal codes are 


Absolute horizontal § CO 


Absolute vertical C4 
Relative honzontal C8 
Relative vertical dC 


Invalid function or value parameters cause an exception condition (EC = 4) and cause the control to be 
ignored. | 


3.6.7 Interchange Record Separator (IRS) 


Interchange Record Separator (IRS), X’1E’, has the same function as new line (NL). 


3.6.8 Index Return (IRT) 


Index Retum (IRT), X’33’, performs the same function as the oe new line ee TunEHOn: ‘This 
command | is valid for the 5219-D and 3812 ponies only. 


3. 6. 9 Numeric isbiians (NBS) 


Numeric Sactinacs (NBS), X‘36’, performs the same function as the backspace (BS) function. ‘This 
command ts valid for the 5219-D and 3812 pninters only. 


3.6.10 Subscript (SBS) 


Savant (SBS), xX’ 38’, causes a downward displacement on the print surface of one-half the single line dis- | 
tance. This command is valid for the 5219-D and 3812 printers only. 


On a 5219-D, multiple subscripts (or superscripts) without an intervening return to the baseline will not 
result in more than one half of single line distance displacement from the nominal baseline. However, the 
5219-D will logically track the number of SBS (or SPS) commands encountered. An equal number of SPS 
and SBS commands will always result in a return to the baseline. If the number of SPS and SBS commands 
are not equal, a “hanging half index” condition results. All following lines through the end of the page will 

be offset by one half line from the baseline. | : 


The 3812 can process any number of SBS controls on a line. 
If this confmand does not result in a Jewnuart displacement, an exception condition (EC = 1) will be 


posted. This happens if there are multiple subscript controls on a line or if a subscript control is used on the 
last physical line of a page. 
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3.6.11 Indent Tab (IT) 


Indent Tab (IT), X’39’, moves the print position to the nght one tab stop and sets the effective left margin 
to this position. If no tab stop 1s encountered to the nght of the current horizontal print position, an excep- 
tion condition (EC = 2) will result, and the print position is moved one space to the night. 


This command is valid for the 5219-D and 3812 printers only. 


3.6.12 Required Form Feed (RFF) 


Required Form Feed (RFF), X’3A’, performs the same function as the form feed (FF) control and restores 
the print position to the left margin. This command is valid for the 5219-D and 3812 printers only. 


On the 3812, RFF causes the current page to print. 


3.6.13 Null (NUL) 


Null (NUL), X‘00’, is a no-operation. No graphic character is printed and no function is performed in the 
printer as the result of a null character. | 


3.6.14 Bell (BEL) 


Bell (BEL), X’2F’, causes the following. 


e 


All data preceding the BEL will be printed before executing the BEL functions. 

All control characters preceding the BEL will be executed before executing the BEL function. 
paar ae will stop. | 

Formatting of the print data will cease. 

Ready indicator will turn off. 

“Unit not available” status will be returned in the poll response. 

An attention indicator will turn on. 


An audible alarm will sound if the feature is installed and not disabled by a switch. 


The alarm is silenced by activating the stop switch, the start switch, or the cancel switch. 


This control is ignored if the environment is word processing (SIC with an si of 1). 


The 3812, and the 5219-D in word processing mode, process this command as a-NUL. 


On the 5219-D, BEL will only be done on the first pass of a line requiring multiple print passes. 


On the 4245, the BEL comm 


and is not supported and is treated as a no-op. 
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On 3197-attached printers, the 3197 detects a BEL Command from the host but does not send ay printing 
may command to the auannee aes : | oe ae — 


3.6.15 Transparent (TRN) 3 


‘Transparent (TRN), X’35nn’, allows printing characters whose binary representations are between X00’ and : 
X‘3F’. This command is valid for the 5224, 5225, 4234, 4214-2, and 5262 printers only. | 


mn = the number of following bytes that are not to be checked for Printer Data Siieain scmminands: 
This command can cause invalid graphic character shee if not used with caution. 


Note: The 4210 and 3197-attached printers, though they emulate the 4214-2 in general, do not support this’ 
control and will reject it with Invalid SCS Control Code in the next poll response. 


3.6.16 Set Attributes (SA) 


Set Attributes (SA), X’2843yz’, specifies the print speed and number of passes the printer will use to print a | 
given line. This command is valid for the 5224-12 only. 


‘‘y” specifies how ideographic characters are to be printed. 


= half speed, 2 passes 
= half speed, | pass 
= full speed, 2 passes 
= full speed, | pass 


z” specifies how alphanumeric characters are to be printed. 


full speed. 1 pass 
full speed, 2 passes 
half speed, | pass 
half speed, 2 passes 


u r t 


0 
I 
2 
3 


_ The default value for vy and z are 0. Values other than those shown above will cause an invalid Printer Data 
Stream parameter check to occur. 3 


3.6.17 Shift In (SD 


Shift In (SI), X’OF’, causes the printer to print the character pattern loaded at code point X’0F’ and then 
return to alphanumeric (single-byte) mode. The default character pattern is a blank. 


This command is valid for 5224 Model 12 and 5225 Models 11 and 12 printers only. 
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3.6.18 Shift Out (SO) 

Shift Out (SO), X’0E’, causes the printer to print the character pattern loaded at code point X’0E’ and then 
go into the ideographic (double bytc) mode. This will cause the printer to interpret pairs of adjacent bytes 
as a single double-wide character and print these characters in double character spaces. The default is a 
blank. | , 3 | o | 


This command ts valid for 5224 Model 12 and §225 Models 11 and 12 printers only. 


3.6.19 Horizontal Tab (HT) 
Horizontal Tab (HT), X’05’, moves the print position to the nght one tab stop. If no tab stop is encount- 
ered, or if the tab stop encountered 1s to the left of the current honzontal print position, an exception condi- 


tion (EC = 2) 1s posted and the print position is moved to the night by one space. 


This command is valid for the 5219-D and 3812 printers only. 


3.6.20 Required New Line (RNL) 
Required New Line (RNL), X’06’, restores the indent level to the left margin and moves the print position 


to the first position of the next line. This command is valid for the 5219-D and 3812 printers only. On the | 
3812, this also resets any pending indent level. | 


3.6.21 Superscript (SPS) 


Superscript (SPS), X09’, causes an upward displacement of one-half a single line distance. This command 1s | 
valid for the 5219-D and 3812 printers only. : 


On a 5219-D, the resultant position is never more than one-half a single line distance from the nominal 
baseline. If this control will not result in an upward displacement, an exception condition (EC = 1) will 
result. This happens if there are multiple superscnpt controls on a line or if a superscript control is used on 
the first physical line of a page. | 


The 3812 can process any number of SPS controls on a line with each moving the print position up one half 
~ line. | | 


An SBS control will return an SPS condition to the baseline. 


See 3.6.10, “Subscript (SBS)” on page 118 for information on multiple superscripts per line and “hanging 
half-index” conditions on the 5219-D. 


3.6.22 Repeat (RPT) 


Repeat (RPT), X‘0A’, 1s processed as a no-op. This command is valid for the 5219-D and 3812 printers 
only. 


Printer Interface 12] 


3.6.23 Backspace on 


Backspace (BS), X16’, causes the print position to be moved to the left one space (cone font character 
width). This command is valid for the 5219-D, 3812, and 4234 printers ont: | 


On the 5219-D « or 4234, if the current print position and the left tiie are cpanel by less daw one oe 
acter width, the print position 4 is changed to the left merge: . 


| Coticianie: to backspace beyond the left margin esult’i in a no-op on the 4234, 
The 3812 ignores the left margin when processing this command. 


On the 5219-D, an exception condition results (EC = 2) when an attempt is made to backspace past the 
leftmost physical print position with the margin released. Attempts to backspace past the left margin result 
in the print position being set to the left margin, unless the margin 1s released. 


3.6.24 Word Underscore (WUS) 


Word Underscore (WUS), X’23’, causes the entire word immediately preceding the command in the data 
stream to be underscored. The word to be underscored is defined as the string of characters preceding the 
command code back to the first Word Begin delimiter. This command 1 is valid for the 5219-D and 3812 
printers only. 


_ The valid Word Begin delimiters follow. 


Backspace 

New line 

Horizontal tab 

Line feed 

Indent tab 

Justify text field 

Form feed 

Required form feed 

Numeric space 

Unit backspace — 

Numeric backspace 

Word underscore 

Carriage return 

Interchange record separator 

All four Presentation Position commands 
Underscore graphic 

Required new line 

Space (note: not Required Space) 


The 3812 also defines Index Return as a Word Begin delimiter. 


122 5250 to §,36, S/38, 122 AS/400 Attachment Information 


3.6.25 Unit Backspace (UBS) | 


Unit Backspace (UBS), X’1A’, when in proportional spacing (PS) mode, causes a backspace of one escape- 
ment unit (EU) in width. On the 3812 and 5219-D, this 1 1S ee l um inch. ‘This command is valid for the 
§219-D and 3812 printers only. | | | . 


When not in n proportional spacing mode, the command 1s a no-operation, ee that UBS is always a word 
delimiter always cancels a line or page boundary, and may define a paragraph boundary. 


An exception condition results (EC = 2) when an attempt is made to backspace past the leftmost physical 
print position with the margin released. Attempts to backspace past the left margin result in the an) pests 
tion being set to the left margin, unless the margin 1s released. | 


3.6.26 Switch (SW) 


* 


Switch (SW), X’2A’, 1s processed as a no-op. This command is valid for the 5219-D and 3812 printers only. 


3.6.27 Substitute (SUB) 


Substitute (SUB), X’3F’, prints the hyphen graphic. This command is valid for the 5219-D and 3812 
printers only. 


3.6.28 Space (SP) 


Space (SP), X’40’, is the standard space graphic. It 1s included here because it has significance on the 
5219-D and 3812 printers. It is a word delimiter, and it can increase in width during formatting. 


ene RE 


3.6.29 Required Space (RSP) 


Required Space (RSP), X’41’, prints the standard space graphic. It is included here because it has signif- 
icance on the 5219-D and 3812 printers. It is processed like Space (X’40’), but is not recognized as a word 
delimiter, and it is not increased in width during formatting. 


3.6.30 Numeric Space (NSP) 


Numeric Space (NSP), X’EI’, prints the standard space graphic. It is included here because it has signif- 
icance on the 5219-D and 3812 printers. It is processed like Space (X’ 40"), en is not porous as a word 
delimiter, and it is not increased in width during formatting. us 


3.6.31 Format (FMT) 


_ Format (FMT), x 2B’, is a data defining character used with a one- Geis parameter to define the start of a 
formatting data stream and a one- byte parameter to define the length of a formatting data stream. The valid 
format functions (codes starting with X’2B’) follow. 


to 
G2 
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3.6.31.1 Set Horizontal Format (SHF) 


Set Horizontal Format (SHF), X’2BCINNHH’, sets the maximum print position (MPP). The SHF code - 
itself sets all horizontal formatting controls to their specified value with the default being 132 characters. 
A one-byte count (NN) follows the SHF code and counts the number of bytes to the end of the SIIF string, 
‘including the count byte. The minimum sequence that can be sent is SHIF with a count of one. The 
maximum allowable count value is two. A count value of zero or a count field with a count greater than 
two will result in an exception condition (EC = 3). 


The first parameter (HIH) following the count defines the maximum print position (MPP). A value of zero 
for HH results in the maximum print position being set to the maximum value. A value of | for length 
(NN) causes the maxumum value to be used for maximum pnint position. An unsupported parameter value 
results in no change to the maximum pnint position and an exception condition (EC = 4). 


Maximum print position 1s the print line length. This value defines a line length to be used in place of the 
physical device line length. Valid values are less than or equal to the physical device length. The MPP 
default value is the physical device line length, X’84’ (132 decimal). The maximum MPP is cerseen on 
the current pitch as follows. The maximum for proportional space printing is 158. 


Maximum 

Allowed | 

ao (decimal) | Printers that allow this value | 
: _ 4214-2, 4210, 3197- attached printers 


All printers supported 
| 5219- D, 3812. 4214-2, 4210, 319° vattached printers - 
5224, $225, §219-D, 3812, 4214-2. 4210. 3197-attached printers 
_{ 4214-2, 4210, 3197-attached printers _ | | 


Figure 90. Maximum Print Position (MPP) 


For 5219-D and 3812 printers, receipt of an SHF control activates the auto new line function which may 
have been previously deactivated by receipt of the SPPS (set presentation page size) control. 


The automatic new line function causes a new line operation (functionally equivalent to the NL control) 
prior to printing any graphic character if the print position for that character would be to the nght of the 
maximum print position. 


Page width is recalculated when this command is received. Page width is the line length multiplied by the 
character distance. A change to the pitch via the SFG or SCD controls may change the maximum pnint 
position. 


If an SHIF is received in mid line, not at a line boundary, all data prior to the SIIF in the data stream will be 
printed using the prior maximum print position value. Data subsequent to the SLIF will be printed subject 
to the new maximum pnint position value. 


Pitch changes must be made pnor to maximum pnint position changes when decreasing pitch or increasing 


maximum pnt position. Pitch changes must be made after maxumum print position changes when 
increasing pitch or decreasing maximum print position. 
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3.6.31.2 Set Vertical Format (SVF) 


Set Vertical Format (SVF), X’2BC2NNVV’, sets the maximum pnt line (MPL) on a logical page. The 
SVF code sets all vertical formatting controls to their specificd value with default being a I-line page. 


A one-byte count (NN) follows the SVF code and counts the number of bvtes to the end of the SVF string, 
including the count byte. The minimum sequence that can be sent is SVF with a count of one. The 
maximum allowable count value is two. A count value of zero or a count greater than two will result in an 
exception condition (EC = 3). 


The first parameter following the count (VV) defines the maximum number of print lines on a page. A 
value of zero for VV results in a value of one for the maximum print line. 


Maximum print line (MPL) 1s the page Iength. This value defines the page length to be used in place of the 
physical device page length. Valid values range from 0 to 255. A value of zero will result in the MPL 
- default value. The MPL default value is one line. An invalid SCS parameter status cannot be generated for 
the MPL byte. 


For 5219-D and 3812 printers, 


¢ Receipt of an SVF control activates the auto page end function which may have been previously deacti- 
vated by receipt of the depth parameter in the SPPS (set presentation page size) control 


¢ SVF causes the current line to be considered the first line of the page 


@ Page depth is recalculated when SVE | is received. Page depth 1s the product of the maximum print line 
-and the line distance. 


The maximum supported maximum print line value supported without automatic sheet feed active is 255. 
With automatic sheet feed active, the maximum value for maximum print line is limited to a value which 
does not cause the resulting page depth to be greater than 14.3 inches. If an unsupported parameter value is 
given, it will be detected during any vertical move that causes the sheet feed limit to be exceeded. In this 
case, the maxumum print line will be set to the maximum value for the current line density and an exception 
condition is recognized (EC = 2) during the vertical move (not during SVF). 


3.6.31.3 Set Graphic Error Action (SGEA) 


Set Graphic Error Action (SGEA), X’2BC8NNGGUU’, sets the unprintable character option and sets the 
default graphic. 


A one-byte count (NN) follows the SGEA code and counts the number of bytes to the end of the SGEA 
string, including the count byte. The minimum sequence which can be sent is SGEA with a count of one. 
The maximum allowable count value 1s three. A count of zero or a count greater than three vill result in an 
exception condition (EC = 3). 3 


The first parameter following the count (GG) is the default graphic to be printed for all unprintable charac- 
ters. This graphic can be any printable character and 1s always printed with either of the unprintable char- 
acter options. If the default graphic is not printable or not included in this control code, it defaults to a 
hyphen (-). 


The next byte (UU) is the unprintable character option. Valid codes are 
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X00’, X01’, X02’ No stop, no status (ignore) 
X'03’, X04’ Stop; hard error status (graphic check with unit not available status) 


Other values will cause the SGEA control to be ignored and an exception condition (EC = 4). 


The default option, if the SGEA had not been sent, is 01; the printer does not stop, no status is returned, 
and a hyphen 1s inserted as the substitute character. This is the default if UU is not sent. 


Set Initial Conditions (SIC) with an si value of | or Set Exception Resa (SEA) with an ec parameter of 0 
or | will cancel the SGEA setting. 


The 3197-attached printers wu detect no unprintable characters with the exception of Japanese Katakana 
because the 3197 supports all characters in Code Page 500. 


— -3.6.31.4 Set GCGID through GCID (SCG) 


Set GCGID through GCID (SCG), X’2BD1060lgcgccpep’, selects the Global Character Set ID that will be 
used to map subsequent text into printable graphics. This command is valid for 5219-D and 3812 printers 
only. 


® gcgc = a two-byte number specifying the GCGID of the desired character set (ignored by 3812) 
(default = 101). 
¢ cpcp = atwo-byte number specifying the CPGID of the desired character set (default = 256). 


On the 5219-D, when the first printable graphic following this command is encountered, a unique value for 
the current GCGID will be displayed on the opcrator panel and the pnnter will go to the not ready state, 
allowing insertion of a new print font. 


Invalid values for gcgc and cpcp will result in the use of the default value and an exception condition (EC = 
4). ; 


3.6.31.5 Set FID through GFID (SFG) 


Set FID through GFID (SFG), X’2BD10705gfeffwfwia’, selects the Font ID, the Font Width, and the Font 
Attribute that will be used in printing subsequent text. This command 1s valid for 5219-D and 3812 printers 
only. 


Page width may be recalculated when this command is received. Page width is the line length multiplied by _ 
the character distance. If the current maximum pnint position exceeds the maximum value for the maximum _ 
print position for the new pitch, the maximum pnint position value is changed to the new value. If the 
current maximum print position value does not exceed the maximum value for the new Puen, the maximum 
print position value is not changed. noe 


e gfof =a two-byte number specifying the type stvle (GFID) to be used for printing subsequent text. 
Allowable values are 1 to 255. All other values will cause the value to be ignored and an exception 
condition (EC = 4). The default values are 11 for data processing mode, and 87 for word processing 
mode. 7 . 


On the 3812, only certain font IDs are recognized. If the GFID is not recognized, the 3812 will map to 
a font with a width that is closest to the font width specified in the command. 
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° fwfw = a two-byte number specifying the Font Width to be used for printing subsequent text. On a 
5219-D, allowable values are 96 (15 cpi), 120 (12 cpi), and 144 (10 cpt); all other values will cause an 
exception condition (EC = 4) and the value to be ignored. On a 3812, all values are acceptable. The 
defaults are 144 in data processing mode and 120 in word processing mode. Be. ane 

 @ faza as -byte number specifying whether the font is monospaced (fa = 1) or proponionally spaced 

(fa = All other values will cause an exception condition (EC = 4 and the value to be aoe 
This cau is ignored by a 3812. : 


On the 5219-D the first printable graphic following this command 1s encountered, a unique value for the 
current GCGID will be displayed on the operator panel and the printer will go to a not ready state, allowing 
a new font to be inserted. , | 


3.6.31.6 Set Initial Conditions (SIC) 


Set Initial Conditions (SIC), X’2BD20345s1’, sets and resets internal formatting parameters to their initializa- 
tion values. Additionally, this command signifies the document boundary. This command implicitly selects 
either a data processing or word processing environment. This command is valid for 5219-D and 3812 
printers only. | 


si = a one-byte number designating the set of initialization values to be applied to subsequent text. A 1 
causes the word processing initialization values to be used; a 255 causes the data processing set of initializa- 
tion values to be used (default, and the state set on power on and when a Reset command is received). All 
other values will cause an exception condition (EC = 4) and word processing mode to be assumed. The 
EAA, if continued processing is allowed, is to apply the word processing initialization values. © 


Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). ; , 


In the word processing environment, a Set fnitial Conditions with an si value of | is used to signify a docu- 
ment boundary. 


On the 5219-D, a printwheel change will be requested on receipt of the first graphic following a SIC control 
that changes the character set or font style to other than that assumed to be currently mounted. | 


On the 3812, the SIC command sets the following initial values. 


| Paramcter/Condition 7 > mic | : a -_ WP mode 

Page width Oo 13.2 inches : - «| 8.5 inches. 
[Left Margin OD inches dd 5 inches 
[Right Margin = si‘ dD inches 7.5 inches — 
{Top Margn 42 i | | Linch + 29 pels 
Bottom Margin | LL inches - 7 | not applicable _ | 


Figure 91 (Part 1 of 2). 3812 response to SIC command 


4 The term “jog” refers to the 3812 printer's capability to offset output sheets from each other. 
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DPmoleSSSCSC~d WP mde SSCS 
fe oS a C—O 
| AER: RL ake TS | 
Lines Per Inch pa censiontnmneretes ee nennananentnel 


Figure 9{ (Part 2 of 2). 3812 response to SIC command 


On the 5219-D, the SIC command sets the following initial values. 


|Parameter/Condition | DP mode LWP mode 
a 
| 
11 A ar ae 
Page aah I — 
ec 
Te level__ __ 
Character set registry ID | set a factory - 00256 | | | 
Font attribute [= fixed pie fixed pitch 
Forms control type 
Source drawer LS ea | bottom 


Destination drawer | _ 
Optional ribbon sav er mode : 


switch setting _ 


Justification 7 sf amactive ae Inactive | 


| sw itch setting 


Figure 92 (Part | of 2). 5219-D response to SIC command 
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Parameter/ Condition a 
Justification percent rule 
| Continuous underscore function 
Continuous overstrike function 
| Unprintable character option 7 


Substitute character and default 


| DP mode 


inactive 


inactive | 
no stop, no status 
hyphen 


WP noi : . : _ 


inactive we 
inactive 
| terminate 


graphic | | 
| Exception action (all classes) 
| Feed type 


terminate oe 
| defaults to device installed 


terminate | 
7 defaults to device installed 


Figure 92 (Part 2 of 2). 5219-D response to SIC command 


3.6.31.7 Set Presentation Color (SPC) 


Set Presentation Color (SPC), X’2BD2nn2Dcc’, specifies the color that will be used for subsequent printing. 
This command is supported on/y on 3197-attached printers. 
¢ nn = number of bytes remaining in the command plus 1. The only valid values are 03 and 04. 


* cc = color code. If nn = 03, then cc is one byte in length and has the following meaning: 


- X’‘F0O’ = Brown 

—- X’Fl’ = Blue 

—- X’F2’ = Red 

— X’F3’ = Pink 

- X’F4’ = Green 

— X’FS’ = Turquoise 

~ X‘F6’ = Yellow 

- X’F7 = Neutral 

— XT8’ = Orange is 

- NF = pegs of Medium | 

- When cc = X’F9’, the subsequent text data will be translated into spaces so that no character is 
printed ae This translation is to remain in effect until another SPC that specifies another color is 
encountered. oe | = | | 


® Ifnn = 04, then cc is two bytes in length and has the following meaning: 


X’0000’ = Black St current ribbon color 


X ‘0001’ 
X‘0002’ 
X’0003” 


X‘0004’ 
x’0005’ 
X’0006’ 
X‘0007’ 


0008’ 


x 0009° 


x ‘000A’ 
X‘000B’ 


X‘000C’ 


= Blue 

= Red 

= Pink; Magenta 
| Green 
Turquoise/Cyan 
| Yellow 
White 


e ton " " i " " " 
cS 
o 
~~ 


O 
Purple 
Dark Green 
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—~ X’000D’ = Dark Turquoise 

— X’000E’ = Mustard 

— X’Q00F’ = Grey 

— X’0010’ = Brown | 

— X’OOI1’ - X’FFEF’ = Reserved 
— X’FFOO’ = Current default 


— X‘FFOI’ = Blue 
— X’FFO02’ = Red 
— X’FFO3’ = Pink/Magenta 
—- X’FFO4 = Green 
—- X’FFOS’ = Turquoise/Cyan 
— X’FF06’ = Yellow 
_=— X’FFO7’ = Black 
—- X’FFO08’ = Color of Medium 


—- X’FFFF’ = Current Default 

— Whence = X’FFO8’, the subsequent text data will be translated into spaces so that no character is 
printed out. This translation is to remain in effect until another SPC that specifies another color is 
encountered. 


3.6.31.8 Set Horizontal Tab Stops (STAB) 


Set Horizontal Tab Stops (STAB), X’2BD2nn0Iffaltabs’, specifies the horizontal tab settings and the align- 
ment characteristics associated with each tab position. This command is valid for 5219-D and 3812 pninters 
only. | 


¢ nn = number of bytes remaining in the command plus |. This value is 03 when only ff is specified, but 
valid values are 03 through 255. A value of 03 causes all tab settings to be cleared. A value of nn less 
than 03 causes an exception condition (EC = 3). | | 


e ff = identifies whether the specified tab settings are defined in 1440ths of an inch (fixed tabs, ff = 1), or | 
in character units (floating tabs, ff = 0). In either case, the tab stop setting 1s relative to the left margin. 
All other values for ff will cause an exception condition (EC = 4) and the STAB control to be ignored. — 


e al.tabs = paired parameters specifying the type of alignment to be performed in positioning text at the 

tab stop (al, | byte) and the location of the tab stop (tabs, 2 bytes). As many tabs as necessary may be 

_ specified as long as nn does not exceed 255. Tabs must always be specified in “al, tabs” pairs. The “al” 

values are not used and are not inspected. Valid values for “tabs” are 0 through 32767. All other values | 

will cause an exception condition (EC =4) «nd the value to be ignored. A value of 0 causes no tabs to | 

be set. A value of | causes a tab stop to be set at the left margin. Fixed tab values (other than 0 and 1) 
that are not 1/60th of an inch are rounded to the next smaller 1/60th of an inch multiple. 


Occurrences of this command is restricted to line boundaries. Failure to adhere to this restriction causes an 
exception condition (EC = 2). 
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3.6.31.9 Justify Text Field (JTF) 


Justify Text Field (JTF), X’2BD2nn03rerepr’, specifies satineanen of a field of text. and the. horizontal pOsi- - 
tion to which the text will be justified. This command i is valid for 2219-D and 3812 pants only. | 


This ee vacant the following field of text and can be seed to eeseripieh mult ccoluene sealifedtion 
by specifying this command once per column on the line. The “field of text” as used in this command is 
delimited by the command and the next subsequent occurrence of the command or line ending command 
(ie., carriage return, new line, required new line, interchange record separator, index return, form feed, or 
required form feed). , | 


nn = number of bytes remaining in the command plus 1. Valid values are 04 and 05. An invalid value 
will cause an exception condition (EC = 3). 2 


e rere = a two-byte number specifying the horizontal position to which the field will be justified. The 
value is specified in 1440ths of an inch and is always relative to the left margin. If the value specified is 
not in a multiple of 1/120th of an inch, the value will be rounded down to the next 1/120th multiple. A 
value of 0 terminates justification at the point of insertion of the command. Valic values are those that 
are less than or equal to the current nght edge of the page as derived from the page width, not less than 
the effective left margin, and not less than any previous JTF nght edge specified in the same line. 
Invalid values will cause an exception condition (EC = 4) on the 5219-D and the JTF control to be 
ignored. 


¢ pr = aone-byte number specifying the percentage rule of justification to be performed, where 


0 = No change to current percent rule 
SO == Use 50% justification 
100 = Use 100% justification 


The 3812 always uses the 100% rule. 


All other values are invalid and will cause an exception condition (EC = 4) and the use of the nearest 
nonzero value. Ee 


This eam is not allowed while SJM is active. Failure to adhere to this restriction will cause an excep: | 
tion condition (EC = 4). 


Text which exceeds the maximum print position or a change to the current maximum print position which | 
makes the iene text extend poe the maximum print position will cause an EC = 2. 


Leading spaces are not justified; nor is text to the left of the rightmost HT, IT, LF, vertical PP (absolute or 


horizontal), or absolute honzontal PP in a field or line. Text containing backspace controls will not be 
justified. : 
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3.6.31.10 Set Indent Level (SIL) 


Set Indent Level (SIL), X’'2BD20307il’, specifies the indent tab level to be applied to subsequent text. This 
command 1s valid for 5219-D and 3812 printers only. | 


il = a one-bvte number specifying the number of tab stops to the night of the left margin at which the 
indent level is to be set. Valid values are 0 through 84. A value of 0 causes the indent level to be set to left 
margin. If an undefined tab stop setting (85 through 255) is selected, an exception condition (EC = = will 
result and one space will be used per tab stop past the last defined tab stop. 


Occurrence of this command is restricted to the line boundaries. Failure to adhere to this restriction will 
cause an exception condition (EC = 2). | ; 


SIL, SIC, RFF, RNL, and IRT reset the indent level. 
- 3.6.31.11 Release Left Margin (RLM) ‘ 


Release Left Margin (RLM), X’2BD2020B’, specifies that any backspace command (1.e., backspace, unit 
backspace) is permitted to move the print position to the left of the left margin. This command is valid for 
5219-D and 3812 printers only. 


This command 1s in effect from its point of appearance until a subsequent Carriage Return, New Line, Inter- 
change Record Separator, Index Return, Required New Line, Form Feed, or Required Form Feed 
command is encountered. Occurrence of any of these commands while RLM 1s active always causes the 
horizontal print position to return to the left margin or current indent level, if any, and deactivates RLM. 
This command is ignored by the 3812 except for purposes of justification. 

3.6.31.12 Set Justify Mode (SJM) | 


Set Justify Mode (SJM), X’ 2BD2nn0Dstpr’, specifies the ustifcation af all sbenueat lines of text. This 
command ts valid for 5219-D and 3812 printers only. | 


@ nn = number of boc remaining in the command plus 1. Valid values are 03 and 04. An invalid value 
will cause an exception condition (EC = 3). 


@ st = a one-byte number used to indicate whether justification is to be activated or deactivated. A value — 
of 0 deactivates justification and a value of | activates justification. Al other values are invalid and 


cause an exception condition (EC = 4). 


®¢ pr = aone-byte number specifying the percentage rule of justification to be performed, where: 


0 = No change to current percent rule 
SQ = Use 50% justification 
100 = Use 100% justification 


The 3812 always uses 100% justification. 


All other values are invalid and will cause an exception condition (EC = 4). 
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When SJM is active the last line of a paragraph will not be justified. Recognition of the following paragraph 
boundaries is supported (IRS is equivalent to New Line for any of the following controls). 


Two or more New Line or IRS commands 
Required New Line (or Index Return) 
New Line, Line Feed fe 
New Line, Horizontal Tab 

New Line, Indent Tab 

New Line, Space 

New Line, Numeric Space 

New Line, Required Space 

New Line, Backspace 

New Line, Unit Backspace 

New Line, Carnage Return 

New Line, Release Left Vfargin 

New Line, Numeric Backspace: 
Required Form Feed 


In order for two commands to jointly constitute a paragraph boundary, there must not be any intervening 
one-byte codes above X’40’; intervening multibyte commands and one byte controls (except for those listed 
above) are ignored when computing paragraph boundaries. 


Text which exceeds the nght margin cannot be justified and will cause an exception condition (EC = 2). 


Occurrence of this command is restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 3). | 7 


This command is not allowed while JTF is active. Failure to adhere to this restriction will cause an excep- 
tion condition (EC = 2). 7 


Leading spaces are not sastined: nor is text to the left of the Geniada HT, IT, LF, vertical PP (absolute or 
horizontal), or absolute horizontal PP in a field or line. Text containing backspace controls will not be 
justified. . ) | 


3.6.31.13 Set Horizontal Margins (SHM) 


Set Horizontal Margins (SHIM), X’ 2BD2nnI tieniateeen’, specifies ne left and right margins in ‘1440ths of 
an inch. Margin settings are always relative to the physical left margin. This command is valid for 5219-D 
and 3812 pninters only. 


© nn = number of bytes remaining in the command plus 1. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC = 3). . 


e fmfm = a two-byte number specifying in 1440ths of an inch the leftmost print position relative to the 
physical left margin. Valid values are from 0 to 32767. Other values will cause an exception condition 
(EC = 4). A value of 0 causes no change to the margin setting. A value of | causes a margin of 0 

‘inches. Values that are not an even multiple of 1/120th of an inch will be rounded down to the next 
even 1/120th multiple. Any value less than 120 1s treated as a value I. 


¢ rmrm = a two-byte number specifying in 1440ths of an inch the nghtmost print position relative to the 


physical left margin. Valid values are from 0 to 32767. Other values will cause an exception condition 
(EC = 4). A value of 0 causes no change to the margin setting. A value of | causes a margin of 0 
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inches. Values that are not an even multiple of 1/120th of an inch will be rounded down to the next 
even 1/120th multiple. If SJM is active, attempting to justify a line with a nght margin setting greater 
than the page width or maximum print position will result in an exception condition ee = 2). 


| Occurrence of this command is restricted to line boundaries. Failure i: adhere to this ancien wal cause 
an exception condition (EC = 2). . ee PO eh | 


~ 3.6.31.14 Set Line Spacing (SLS) | 


Set Line Spacing (SLS), X’2BD20309|s’, specifies multiple line spacing as the number of half lines to be 
advanced on execution of a line indexing command (new line, required new line, line feed, interchange record 
separator, index return). This command is valid for 5219-D and 3812 printers only. 


ls = a one-byte number specifying the number of half lines to advance for each line indexing command. 
Valid values are 2, 3, 4, and 6. Al other values will cause an exception condition (EC = 4) and the nearest 
supported value will be used. 


Occurrence of this command 1s restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). | | 


3.6.31.15 Set Single Line Distance (SSLD) 


Set Single Line Distance (SSLD) X’2BD2041 51d’, specifies the vertical distance to be moved for a single line 
space. This command 1s valid for 5219-D, 3812, 4214-2, 4210, and 3197-attached printers only. 


Id = a two-byte number specifying in 1440ths of an inch the depth of one line. Default for Id is 240, or 
x OOFO’ (6 lines per inch). The following values are supported on a 5219-D. | , 


O01E 48 lines per inch (Ipi) 
— 003C 24 Ipi 


0078 12 Ipi 
0096 9.6 Ipi 
00B4 8 lpi 
O0F0 6 Ipi 
O10E 5.3 Ipi 
0168 4 Ip 


023A lcm. This value sia be used only with the eee metnc line spacing placen and in 
: friction feed. 7 ; 7 


On the 5219-D, all other values will cause an exception condition (EC = 4) and the nearest aioeones value 
will be used. 


The 3812 sippoets waitise 1 to 32767 and ous EC = 4 for all other values. 
Valid values for. the 4214-2, 4210, and 3197-attached printers range from X’0001’ to X‘05A0’".. On 
3197-attached printers, the line spacing increments will be rounded to the nearest 1/72 of an inch. Other 


values cause an invalid Pnnter Data Stream parameter check. 


_ Page depth 1s recalculated when this command is received, if the auto page end feature is active. Page depth 
is the product of line distance and maximum pnint line. 
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Occurrence of this command is restricted to line boundanes. Failure to adhere to this | restriction will cause | 
an exception condition (EC = 2) or Invalid PDS parameter status. | 


3.6. 31. 16 Set Presentation Page Size (SEED) 


Set Presentation Page Size (SPPS), ? X-2BD2nn40wdwddpdp’. sees the width and depth of the sot sical 
page. This command will always deactivate the auto new line function and deactivates the auto page end 
function when the dpdp parameter 1s specified. With the auto new line function deactivated, attempting to 
print beyond the right extent of the page will cause an exception condition (EC = I). This command is 
valid for the 5219-D and 3812 printers only. _ oe 


® nn = number of bytes remaining in the command plus I. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC = 3). 


e wdwd = a two-byte number specifying the horizontal extent of the page in 1440ths of an inch. The left 
reference is logical left margin. Values of 0 through 19008 are valid. Invalid values will cause an excep- 
tion condition (EC = 4) and the maximum supported value will be used. A value of 0 causes no 
change to the current page width (no-op). Values that are not multiples of 1/120th of an inch will be 
rounded down to the next 1/120th multiple. | | | 7 : 


e dpdp = a two-byte number specifving the vertical extent of the page in 1440ths of an inch. The top 
reference is top of form. Valid values are 0 through 32767. Invalid values cause an exception condition 
(EC = 4) and the maximum supported value will be used. A value of 0 or omitting this parameter 
causes no change to the page depth. 

Note: This parameter cannot be omitted for the 3812. 


Values that are not multiples of 1/96th of an inch will be rounded down to the next 1/96th multiple. | 


Note that an attempt to print beyond the page depth with the auto page end function deactivated will result 
in an exception condition (EC = 2). 


Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). | | 


For the 3812, 


This command sets the presentation surface width, and optionally the depth. in units of 1440ths of an 
inch. Valid values for width and depth are 0 through 32767. Values of 0 result in no change. 


The presentation surface is a different concept from the physical paper size. It describes a maximum 
arca of print on a page, but does not guarantee that that arca will be filled with printed characters. It 
is therefore legal to specify an area larger than the physical paper, as long as no characters are. actually 
printed off the Paper 

This somnaea causes the page onentation to be calculated according to the following rules: 


1. If the page orientation is not currently “default”, that is, uf the onentation Bas been explicitly set 
by a Set Text Onentation command, then explicit onentation is used. 
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ta 


2. Otherwise, if the configuration switches specify fixed (as opposed to automatic) orientation, the ~ 
decision is made based on the user-selected setting for the current paper drawer. SE are three 
possible settings for each drawer: : 


a. Computer output reduction (landscape onentation, reduced fonts and spacings). 
—b. Normal portrait onentation. , owe 
c. Normal landscape onentation. oe F a. ae rr 


3. Otherwise, if the configuration switches specify automatic Orientation, Bete are two cases based 
on the presentation surface size: , oa | 


a. If the presentation surface size is a size larger than the 3812 can feed, the decision is made 
based on the customer-selected setting for the current paper drawer. If that decision would. 
result in computer output reduction, and quality mode is active (Q = 2 or 3) due-to a pre- 
vious PPM command, normal portrait output 1s selected instead. 

b. If the presentation surface size is legal for the 3812 (that is, one dimension is less than or 
equal to 8.5 inches and the other dimension is less than or equal to 14 inches), then the 
dimensions are compared. If the shorter dimension is specified as the depth, then landscape is 
used, otherwise portrait is used. 


3.6.31.17 Page Presentation Vicdia (PPD) 


Page Presentation Media (PPM), X’2BD2nn48xxxxfcsddoddqqdx’, specifies presentation media device set- - 
tings. This command is valid for the 5219-D, 3812, 4214-2, 4210, 4234, and 3197-attached pnnters only. 


nn = number of bytes remaining in the command plus 1. Valid values are 05 through 10. An invalid © 
value will cause an exception condition (EC = 3) for 5219-D and 3812. The only valid value for 4234 ts 
9. 7 | | 


— XXXX = a two- dae number thats is not inspected by the printer, except that the value must be zcro for 


the 4234. 


fo =a one-byte number specifying the forms selection. Valid values for fc are 0 through 2. The only 
valid value for the 4234 is zero. The 4210 and 3197-attached printers ignore this parameter. 


Value Effect 


Q ~--- no change to the form selection. 
] causes the selection of paper as the forms media | | 
2 _ causes the selection of envelopes as the forms media. This causes the feed selection to be over: 


ridden to manual until a PPM control specifies paper as the media. The 3812 docs not 
support envelopes. 


— 3-255 invalid 


Invalid values for fe will cause an exception condition (EC = 4) for 5219-D and 3812. 


sd = a one-byte number specifying the source drawer to be used for automatic feeding of cut shcets. It 
must be zero for the 4234. This parameter is ignored by the 3812 if envelopes are selected by the fc 
parameter. The 4210 ignores this parameter. 


Value Effect | 
0 no change to the source drawer selection 
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l selects drawer | _ 

2 selects drawer 2 

3. ~~ selects drawer 3 

255 Power-on default (4214-2, 4210, and 3197-attached printers one) 


Invalid values cause an exception condition (EC = 4). Attempting to use a drawer that is not eealled 


causes an exception condition eS = H) or an invalid SCS control code condition. 


do = a one-byte number that is not inspected by: printers other than the 3812 and 4234. For the 3812, 


Value. Effect 


0 Do not jog output 
non-zero " jog output provided one or more pages have been printed since last non-zero “do” waite 


was provided. 
The value must be zero for the 4234. 


dd = a one-byte number specifying destination drawer for sheetfeed devices. It will be either 0 (no 
change) or 1. Any other value will cause an exception condition (EC = 4) at the time a sheetfeed eject 
is to be executed. On the 5219-D, this parameter is ignored if the feed type 1s manual or tractor. The 
4210 and 3197-attached printers ignore this parameter. 


qq=a Sounievte number specifying the print quality. Valid values are shown below. All other values 
will cause an exception condition (EC = 4) and | will be used. 


Value ‘Effect 
0 Do not change quality setting. 
] On 5219-D, use the quality setting set on the panel switch. On the 3812. allow com- 


puter output reduction mode. On the 4214-2, 4210, and 3197-attached printers use data | 
processing quality. On the 4234, use data processing quality. 
2 On 5219-D, selects standard quality without regard to the switch setting on the control 
: panel. On the 3812, do not allow computer output reduction mode regardless of the 
settings of the configuration mode switches. On the 4214-2, 4210, 4234, and 
3197-attached printers use letter processing quality. | : 
3 This value is invalid for the 5219-D and the 4234. It has the sarme meaning as 2 for the 
3812. For the 4214-2, it means draft quality (high speed alphamenic printing). For the 
4210 and 3197-attached pninters it means draft quality. 
255 This value is invalid on the 3812 and 5219-D. On the 4214-2, 4210, seid 3197-attached 
| printers it means reset to the default or operator selected value. On the 4234, it means 
reset to the operator selected valuc. : 


On the 4210 and 3197-attached printers, print quality selection from the operator panel overrides a previ- 
ously set print quality selection via the datastream, and print quality selection via the datastream over- 
rides a previously set print quality selection from the operator panel. | | 


The 4214-2 supports near-letter quakty in 10 and 12 cpi. The 4210 supports near-letter shale in 5, 10, 
and 12 cpt. 


dx = a one-byte number that is not inspected by the printer. 


1S 


The term “jog” refers to the 3812 printer's capability to offset output sheets from each other. 
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The PPM command causes the 3812 to sense the guides in the Paper dessert and determine the physical 
paper size actually present in the input cassettes. 


Occurrence of this command is restricted to page bonndanen on n the $219-D and 3812. Failure to adhere to 
this restriction will cause an | exception condition co. = 2). | 


3.6.31.18 Set Vertical Margins (SVM) 


Set Vertical Margins (SVM), X’2BD2nn49tmtmbmbm’, specifies the top and bottom margins on the page. 
This command is valid for the 5219-D and 3812 pnnters only. 


¢ nn = number of bytes remaining in the command plus 1. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC = 3) on the 5219-D only. 


¢ tmtm = a two-byte number pecan in 1440ths of an inch the distance from the top edge of the page 
to the baseline of the first print line on the page. Valid values are 0 through 32767. All other values are 
invalid and will cause an exception condition (EC = 4). A value of 0 causes no change to the top 
margin setting. The default is 240 in data processing mode and 1680 for word processing. 


On a 5219-D, however, if another control is eventually processed that attempts to pnt in a position in 
which the first print line would be less than a single line distance below the top edge of the paper, then 
at that time an exception condition (EC = 1) will be detected and posted prior to printing the first 
character on the page. This will happen for a range of | through 239 for 6 lines per inch (lpi), and 1 
through 179 for 8 Ipi. It is recommended that a top margin setting equal to at least one line be used for 
tractor feed and at least 32/96ths of an inch for sheet feed. If the value for tmtm is not a multiple of 
1/96ths of an inch, the tmtm value will be rounded to the next smaller 1/96th multiple or next larger 
multiple if no smaller multiple exists. 


¢ bmbm = a two-byte number that is not inspected by the 5219-D, and is optional for the 3812. 


Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will, cause 
an exception condition (EC = 3). 


3.6.31.19 Set Print Sctup (SPSU) 


Set Print Sctup (SPSU), X’2BD2nn4Cxxpfxxsi’, specifies the paper feed technique and print setup to be 
used. This command ts valid for the 5219-D and 3812 printers only. ~ 


This command 1s ignored by the 3812. 


¢ nn = number of bytes remaining in the command plus | (including the length byte). Valid values are 
04 through 65. An invalid value will cause an exception condition (EC = 3). | 


“ 
it 


a one-byte number that is not inspected by the 5219-D. 


e pf=a one-byte number specifying the paper feed mechanism to be used. The following values are 


00 No change to paper feed 
O01 Select manual feed 
02 Select tractor feed 
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03 Select automatic cut sheet feed 


With the exception of a requested feed type of manual, ‘the paper feed device installed will be the one = | 


used irrespective of the feed type requested. If manual feed is requested, however, manual will be used 


irrespective of the feed device installed; i1.e., a request for manual feed overrides the feed device installed. 


All other values will cause an exception condition (EC = 4). 


si = a string of EBCDIC values up to 60 bytes in length. The first two bytes of the string will be 
converted to decimal values to be presented in the two-digit LED display on the printer operator panel. 
If either of the first two bytes 1s not in the range X‘f0’ to X’F9’, this parameter will be ignored and a 
display of X’FF’ will result. A nn value of 06 will cause the si parameter to be ignored and a display of 
X‘FF’ will result. : 


Occurrence of this command is restricted to page boundanes. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). 


3.6.31.20 Set Exception Action (SEA) 


Set Exception Action (SEA), X’2BD2nn8Secac’, specifies the action to be taken upon detection of various 
text data stream exception conditions. This command 1s valid for the 5219-D and 3812 printers only. 


nn = number of bytes remaining in the command plus |. Valid values are 04 through 254. An invalid 
value will cause an exception condition (EC = 3). ; 


ecac = paired one-byte parameters specifying the action to be taken upon detection of various data 
strearn exception conditions. The value for ec is the exception condition (EC) value. Valid values for ec 
are 0 through 4. All other values for ec will cause an exception condition (EC = 4). A value of 0 
causes the paired ac value to apply to all exception conditions. _ 


Valid values for ac, for the 5219-D, are 


Post soft outstanding status to system 

Ignore error (no status to the system) 

Post invalid Printer Data Stream error to the system (default) 
Post hard outstanding status to system 


Ww tJ — © 


Valid values for ac, for the 3812, are 


Accept - same as Ignore 

Ignore error (no status to the system) 

Terminate - print error, feed form, stop, and signal status to system. 
print error vector and continue 


W tl — © 


All other values for ac will cause an exception condition (EC = 4). 


Occurrence of this command A restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). 


SIC with an si value of 255 or SGEA cancels any setting made by SEA for exception class 1. 
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3.6.31.21 Begin Underscore (BUS) 


Begin Underscore (BUS), X’2BD4nn0A0Ibp’, activates the continuous underscore function. This command 
is valid for the 5219-D, 3812, and 4234 printers only. 


¢ nn = number of bytes remaining in the command plus 1. Valid values are © 03 and ue saa ote value 
will cause an exception condition (EC = 3). . 


¢ bp = optional one-byte number identifying the graphic characters not to be underscored. Two values 
are supported. The default value, X‘00’, means underscore all graphic characters including the space 
graphic X’40’ and the relative honzontal print position control X’34C8’. The other value supported for 

bp is X’80’, which means underscore all graphic characters except the two mentioned for the X’00’ value. 
Any other value for bp will cause an exception condition (EC = 4), and bp will be assumed to be X’00’. 


Note: The 3812 printer allows the value of X’01’ and will perform the same as X’00’ 
Receiving BUS while underscore is active results in an exception condition (EC = 1). 
3.6.31.22 End Underscore (EUS) | 


End Underscore (EUS), X’2BD4020E’, deactivates the continuous underscore (BUS) function. This 
command is valid for the 5219-D, 3812, and 4234 printers only. 


Receiving EUS while underscore is inactive results in an exception condition (EC = 1). 
3.6.31.23 Begin Overstrike (BOS) 


Begin Overstrike (BOS), X’2BD4nn72chbpgcgcepep’, activates the continuous overstrike finetion: This 
command 1s valid for the $219-D and 3812 printers only. | | 


¢ mn = number of bytes remaining in the command plus |. Valid values are 03 through 08. An invalid 
value will cause an exception condition (EC = 3). 


e ch = a one-byte number specifving the character code point to be used as the overstrike character. 
Valid values are characters printable in the currently selected character set in the range of X’40’ to X’FL’ 
(X’FF’ for the 3812). If an invalid code point is selected. an exception condition (EC = 4) will result. 
A character set change subsequent ta the BOS control may cause the previously printable graphic to 
become unprintable in which case an exception condition (EC = 1) will result pnor to starting the over- 
strike operation. 


¢ bp = an optional one-byte number identifving the graphic characters not to be overstruck. Two values 
are supported. The default value, X’00’, means overstrike all graphic characters including the space 
graphic X‘40’ and the relative honzontal presentation position control X’34C8’. (The 3812 will over- 
strike all graphic characters except spaces due to tab controls.) The other value supported for bp is 
X80’, which means overstnke all graphic characters except the two mentioned for the X00’ value. Any 
other value for bp will cause an exception condition (EC = 4). 


Note: The 3812 printer allows the value of X’01’ and will perform the same as X’00’ 
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® gcgc = optional two-byte number that is not supported by the 5219-D but must be zero. Any other 
value will cause an exception condition (EC = 4) on the 5219-D. ae parameter 1S ignored by the 
3812. 


® cpcp = optional two-byte number that is not supported by the 5219-D but must be ba Any other | 
value will cause an exception condition (EC = sd on the 5219-D. _ This parameter is ignored Dy the 
3812. 

| Receiving BOS while overstrike is active results in an exception condition (EC = 1). 


3.6.31.24 End Overstrike (EOS) 


End Overstrike (EOS), X’2BD40276’, deactivates the continuous overstrike (BOS) function. This command 
is valid for the 5219-D and 3812 printers only. 


Receiving EOS while overstnike is inactive results in an exception condition (EC = 1). 

3.6.31.25 Begin Emphasis (BES) 

Begin Emphasis, X’2BD1038Aca’, activates the continuous emphasis function. This command is valid for 
the 3812 printer only. The 3812 prints emphasized characters by overlaying them with the same pel pattern 
displaced by two pcls horizontally. The recommended inca technique for the 3812 is for the user to 


switch to a bold or italic font as desired. 


¢ ca = character appearance, a one-byte hexadecimal value that describes the desired results when the 
indicated text 1s emphasized. The 3812 printer ignores this paramcter value. 


Receiving BES while emphasis is active results in an exception condition (EC = 1). 
3.6.31.26 End Emphasis (EES) 


End Emphasis, X’2BDInn8Exx’, jcdctiyates the continuous mene (BES) function. This conunane: 1S 
valid for the 3812 printer only. 


¢ nn = number of bytes remaining in the command plus I. Valid values are 02 through 03. _ 

ee a = otis byte reserved field. The 3812 printer ignores this parameter value. 
Receiving EES while emphasis is inactive results in an exception condition (EC = 1). 

3.6.31.27 Set Line Density (SLD) 

Set Line Density (SLD), X’2BCé6nnid’, specifies the vertical distance to be moved for a single line space. 


This command is valid for all printers except the 5256 and the 5262. It is always valid for the 4245 only 
when not in 5256 emulation mode. It is valid for the 5262 on the System/38 only. 


® nn = the number of bytes remaining in the command plus 1. This value is 02 when ld is specified, but 


valid values are 01 and 02. I[f nn ts 01, Id defaults to X’0C’. An invalid value causes Id to default to 
X'0C’ and an exception condition (EC = 3). 
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© ld = the number of 1/72 inch increments to be moved for each vertical index, with a maximum of 18. 
All values of ld are valid. The following shows the relationship between the value of Id and the lines per 
inch print density for the 5219. | | | tee 


lto6 — | «12 lines per inch 


7to8 9.6 lines per inch 

9 to 11 | 8 lines per inch 

12 6 lines per inch. If Id is 0, 12 is used. 
13 to 17 - 5.3 lines per inch | 
18 4 lines per inch 

19 to 255 12 lines per inch 


On the 3812, if Computer Output Reduction Mode is active, 70% of the Id value is used. 
The 4214-2 has 1/120 inch increments for fan fold forms and 1/108 inch increments for cut sheet forms. 
The valid values for Id on the 4214-2 are between | and 72. Values between 73 and 255, inclusive, will 
cause a Pnnter Data Stream parameter check. 
The 4210 moves in 1/72 inch steps only. 
Page depth may be recalculated when this control is sent. See the SVF control for more information. 
The new line density does not take effect until the next line end or indexing control (CR, NL, IRS, RNL, 
IRT, FF, RFF, LF, absolute vertical PP, or relative vertical aie Vertical fispiecements1 for eee and 
superscripts on the current line are unaffected by SLD. 


3.6.31.28 Set Coded Graphic Character Set through Local ID (SCGL) 


Set Coded Graphic Character Sct through Local ID (SCGL), X’ 2BD 1038 lid’, selects one of the sixteen 
coded graphic character sets as the designated character set. } ne ' | 


id = codes for the following character sets. 


X‘00’ = Multinational (except 5219-D) 

X’00’ = International (ASCII) (5219-D only) 

X'01’ = United States 

X01’ = United States/EBCDIC (5219-D only) - 

X02’ = AustriasGermany 

X03’ = Belgium 

X04’ = Brazil (For 3197-attached keyboards, X04’ represents the printer Wefilé jie. the language 


defaulted by the 3197 keyboard) 

X'05’ = Canadian French (not 4234) 

United States / Canadian Bilingual (4234 only) 

X06’ = Denmark’ Norway 

Finland/Sweden 

France - 1977 (not §219-D) 

France - 1980 (5219-D only) 

x09’ = Ftaly 

X’0A’ = Japan (English) (For 3/97-attached keyboards, X’04' represents the printer default, .ie. the lan- 
guage defaulted by the 3/97 keyboard) 


t 


A“ 

oO. 

“ 
ti 


~~ 
ao 
aS 
tow ot 


i 
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XxX ‘OB’ = Katakana (on 5219-D, translates to ASCII, ID = X 00") X’0B’ ieprescnt US/Canada for 
31 97-attached printers. . | 
X’0C’ = Portuguese 


X‘0D’ = Spain 
X‘0E’ = Spanish Speaking 
X’0F’ = United Kingdom 


X65’ = Spanish Word Processing (3812 only) 
X’FF’ = Default character set 


All other values cause the default character set to be selected. 
On the 5262, this command is accepted, but does nothing. 
3.6.31.29 Set Character Distance (SCD) 


Set Character Distance (SCD), X’2BD2042900pp’, specifies the number of characters to be printed per inch. 
Note that anytume the current maximum pnint position value (as set via the SHF command) ts greater than 
132 and this command is used to select 10 cpi, the maximum print position value will be set to 132 by the 
printer. 


This command is valid for all printers except the 5256 and 5262. It ts ek valid for the 4245 but not sent 
to it when it 1s emulating a 5256. 


Page width is recalculated when this command 1s received. Page width 1s the product of the maximum print | 
position and the character distance. , 


pp: 


X‘00’ no-op - no change to current density 

N'0S’' Sep (4214-2, 4210, and 3197-attached printers only) 

X’O0A’ 10 cpi 

X’0B’ proportional spacing (5219- D and 3812) 

MOC’ 12 cpl ($219-D, 3812, 4214-2, 4210, and 3197-attached printers only) 

X'OF’ 15 cpi (On 4210 and 3197-attached printers, this is done as 17. cpi with a maximum print position 

| of 198) 

X'10’ —-16.7 epi (4214-2, 4210, and 3197-attached printers) (on 4210 and 3197-attached printers this is done 
as 17.1 cpi with a maximum pnint position of 220) 

x FF’ 10 cpi 


The 4245 accepts only the X’0A’ value. 

3.6.31.30 Load Alternate Characters (LAC) 

Load Alternate Characters (LAC), X’2BFEnnmmeeil...in’, loads single or double-bvte character codes at 
specified EBCDIC or ideographic addresses. This command is valid for the 5224, 5225, 4214-2, and 4254 
printers only. | 


* mn = number of bytes remaining in the command plus 1. This value must not exceed 255. 


mm value nn value required 


01 = 2 plus 10 tumes the number of character umages 
(02 = 2 plus 11 tumes the number of character images 
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03 = 2 plus-22 times the number of character images — 
04 = 2 plus 56 times the number of character images 
05 = 2 plus 62 times the number of character images 


®¢ mm = character matrix size as follows: 


() 8 high by 9 wide 

02 8 high by 10 wide (5224-12, 5225-11, 5225-12, and 4214-2) 
03 16 high by 10 wide (5224-12, 5225-11, 5225-12) 

04 18 high by 18 wide (5224-12, 5225-11, 5225-12) 

05 18 high by 20 wide (5224-12, 5225-11, 5225-12) 

09 8 high by 12 wide (4234 at 15 cpi only) 


00, OA-FF invalid 
@ ee isa single byte code for mm = 01 or 02; ee is double byte code for mm = 03, 04, and 05. 
v4 


e il-in = a field of vertical slice data that defines the character pattern, when mm = 01, 02, or 03. If mm 
= 04 or 05, then the field is honzontal slices. 


Note: The 4210 and 3197-attached printers, though they emulate the 4214-2 in general, do not support this 
control and will reject it with Invalid SCS Control Code in the next poll response. 


3.6.31.31 Set Text Orientation (STO) 


Set Text Orientation (STO), X’2BD3nnFécccepppp’, controls the orientation of the characters on a page. 
This command is valid for the 3812 printer only. 


e nn is a one byte count of the number of bytes remaining in the ne epius® one. 
For the 3812, the only valid value is 6. Invalid values will cause an EC = 4 exception. 
@ cccc ts two bytes specifying the earaciss rotation angle. It is ignored by the 3812. 


¢ pppp ts text line rotation (two bytes). On the 3812, it has these meanings. 


X‘0000’ eh. Normal “portrait” (upright) orientation 

X’2D00’ | Landscape left (270 degrees clockwise rotation of text) _ 

X’5A00° 7 “portrait” upside down orientation (180 degrees rotation of text) 
X ‘8700’ Landscape nght (90 degrees clockwise rotation of text) 

X'FFFE’ Select Computer Output Reduction Mode = | 
X'FFFF’ | Default. This causes the orientation to be calculated based on the rules given in 
 -3.6.31.16, “Set Presentation Page Size (SPPS)” on page aa 

all others = invalid; will cause EC =4 exception. 
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3.6.31.32 Execute PMP 


_ Execute PMP, X’2BCAnnpm’, causes ihe 3812 to execute a set of “primitive” 3812 commands. This 
command is valid for the 3812 printer only. $e | 


PMP is “Page Map Primitives”, the machine level language for the 3812. PMP provides the ability to use 
such functions as vector graphics, reverse image printing, user-generated characters, and print macro modifi- 
cation. 


The publication $544-3343 includes the following warming: 


WARNING: PMP is a language unique to the 3812. Programs coded with PMP instructions will © 
not be compatible with other current or possibly future IBM printers. Thus, moving a PMP-coded 
application to a different printer will most likely require reprogramming. 


iy 
® nn is aone byte count of the number of bytes remaining in the command, plus one. 


® pm is one or more PMP command bytes. The PMP commands are not documented in this manual. 
Refer to the following. 


— Using the IBM Pageprinter 38/2 with an IBM Systemj36 or System/38 , $544-3343. 


- Using the IBM Si36 Printer Application Program Interface PRPQ (PRPQ P84073, (5799-BYX)), 
shipped with the PRPQ. 


- IBM 3812 Pazepriniee Programming Reference, $544-3268. This manual describes the interface 
between the 3812 and ‘the IBM PC. It includes descriptions of the primitive commands used to 
perform the additional functions. | | 


3.7 Internal Processing Queue 


Data and commands are received via a twinaxial cable. A work area large enough to hold 16 frames of 
commands or associated data is used as a queue. Commands and associated data will be processed from this 
queue area on a first in-first out basis. Commands that require a following Activate shall be placed last on 
the queue and no more commands other than Poll or EOQ will be accepted until after the Activate has been 
received. When a “nonbusy” status is returned (after the Activate), the queue is empty and all commands 
that were placed on it have been executed; the queue is available again for up to 16 commands and associ- 
ated data frames. 


The queue loading process must be completcd by issuing a command that designates the end of queue. This 
designator may be either a command requiring activation, or an EOQ command (delimiter). Once an EOQ 
designator has been transmitted, no commands except Poll will be processed until a nonbusy status is 
returned to a Poll command. 


If all 16 queue entries are loaded, no EOQ designator need be issued. However, if all 16 queue locations are 
loaded, the last frame sent cannot contain all ‘1’ bits in frame bits 7 through I4. A i\’FF’ code in the 
command byte is invalid. 


It is sufficient to terminate all queues with the EOQ delimiter, but not necessary after a command requiring 
activation is loaded to the queue. 
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Commands which are gueueable are as follows: 

e = §©Clear | 

© Set mode (with ae ee . | : — 7 i — : a 
° Reset | 

e Write Control Data (with one data frame) 

e Read Device ID 


e End of Queue Delimiter 


-@ Read Status 


© White Data 

Commands which must be placed last on the queue are as follows: 

e End of Queue Delimiter 

e Read Status 

e White Data 

e Read Device ID 

Once the queue is not empty, a “busy” status is set. The Activate commands, while not stored in the queue, 
will cause a busy status to be sent as well. The printer remains busy until an Activate command has been 


completed and status has been updated, or the queue is emptied. Note that printers go not busy after an 
activate command, unlike display stations. 


3.8 Command Response Timing 
The printer responds with “busy” status after any cable command. It will continue to respond with “busy” 
status until the command has been processed. | 


The maximum time the printer will stay busy is 8.16 seconds after an EOQ delimiter, activate command, the 
16th frame that fils up the queue, or any command requiring an activate. The minimum time for the 
printer to stay busy 1s 500 microseconds. , 


No two commands may follow one another closer than 30 microseconds from the transmission of the last 


bit of the last frame of the first command until the first bit in the bit synchronization pattern of the second — 
command. 
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3.9 Data Codes 


All 256 possible byte values are used. All codes from X’00’ through X’3F’ are either valid or invalid SNA 
character string control codes. All codes from X’40’ through X’FF’ are either printable or unprintable data 
codes. a ~ a ae "2, 4 


3.9.1 Character Sets 


EBCDIC is the standard code in the basic character set consisting of 96 (94 for 5219-D) characters. 
Katakana uses a 128 character set. The character sets are shown in illustrations on the following pages. — 
Undefined character codes (in columns 4 through F) are printed as the default graphic as specified by the 
SCS SGEA control code. If the default graphic is not specified, a - (hyphen) is printed as the substitute 
_ Character. | 
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3.9.1.1 Printable Character Set 


FirstHex Char O 1 4 § 6 7 8 9 A B c oOo € -- 


0 

1 

2 
Second Hex 3 
Char 

4 

5 

6 

7 ce 

8 . 

: 2 GauuERsoende 

{CORTESE Te 

| SRROBOCRoMGHUG 

‘Cel bre fete Tells te] 

{SED DS eo 

‘eR rer Thats 


Figure 93. Multinational Character Set. 
1. Shaded positions are valid codes reserved for use by IBM. 
2. Blank positions are invalid codes which may or may not print a character. 
3. Codes with a first hexadecimal digit of 2 or 3 are reserved for display attributes. 


4. These codes are unique to the 5250 Information Display System and do not necessarily conform to 
EBCDIC standards. 


5. The following characters print as blanks. 
e X’‘40° (Space) | 


X‘41° (Required Space) 
® XE!’ (Numeric Space) 
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World Trade Variations of the Printable Character Set 


For the countries shown, characters are identical to the printable character set except as noted. 


Hex: 4A 4C 4F SA 5B SF 6A 79 78 7C At CO 00 £0 


U.S. and Canada 


Multinations! 

iniiiaditatbit Fim ce TM TPL 

wm Cll ee 
~ ~~ 

sid eT tT Ueisi [sitet [ele 


et | Ut ey de fe fe 
ot | feted [stelatalefals fe 


Canada (French) 


Oenmark/Norway 


* 
‘ F : . a 


Finland/Sweden : 
wore «SCC tT eT Te Te fe ee | 

ot ft tet tT fe } sf 
Italy | 2 Bs 5 


Japan (Enqlish) 


et 
a CCOCREECEEEL EL 
Soarsh-Seeking St 


Figure 94. World Trade Variations 


Portugal 


United Kingdom 
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Standard Katakana Printable Character Set 


Fest Mexarecrmal Character 


pt tt fete | tte tnt feleds ted 
ett tf feted t fe totet tebe tele 
Dae Pees 


of vj ti tete de] 
3 
ee ae oe 
Pett | eset ete (pape) tt) 
pot TT Tote feta te fey fT 
ele alee) 
( 


Figure 95. Katakana Character Set 
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3.10 Twinaxial Cable Performance Requirements | 


See 1.0, “Physical Characteristics of the Twinaxial Cable” on page | for information on data transmission _ 
rates and characteristics. | | | | _ | 


An interframe interval of greater than 240 microseconds might cause invalid command exception status. 
When a poll or activate read command is received, the printer will initiate a turnaround within 45 (+ 15) 
microseconds. The Poll or Activate Read response tume ts measured from the time the parity bit 1s received | 
at the printer until the sync bit of the first response frame is transmitted. Transmission from the printer will 
be ata 1 MHz (+2%) bit rate. The interframe interval may be adjusted from zero to approximatcly 240 

microseconds in incrernents of eight microseconds, as specified by the Set Mode command. | 


Before command transmission, the transmission system must be conditioned to ensure that bit and frame 
synchronization can be achieved. This requires the transmission of a five bit pattern which synchronizes the 
receiver clocks to the incoming pulses, and a three-bit frame synchronization pattern that delimits the start of 
a command message sequence. No two commands may follow one another closer than 30 microseconds 
from the transmission of the last bit in the first command until the first bit of the bit synchronization pattern 
of the second command. Following the transmission of a Set Mode command frame, the data frame must 
be transmitted within 256 microseconds of the preceding command frame. Simuilarly, the same requirement 
is made for the data frame following a Write Control Data command. 


3.11 4214-2 — 4210 Differences 


The 4210 emulates the 4214-2 with the following differences. These differences and operational consider- 
ations are discussed in /B.M 42/0 Printer Product and Programming Description, SC31-3784. 


@ The 4210 does not support the Load Alternate Character SCS control. 
@ The 4210 does not support the Transparent SCS control. 


@ The 4214-2 uses steps of 1/120 or 1/108 to move paper, depending on the type of paper feed. It emu- 
lates movement of 1/72 inch. The 4210 moves paper in 1/72 inch steps only. | 


-@ The 4214-2 uses character sizes of 5, 10, 12, 15, and 16.7 cpi. The 4210 uses character sizes 5, 10, 12, 
and 17.1 cpi. When the 4210 receives instructions to set [5 cpi, it uses 17.1 cpi with a maximum pnint 
position of 198. When the 4210 receives instructions to set 16.7 cpi, it uses 17.1 cpi with a maximum 
print position of 220. | 


@ The 4214-2 supports near-letter quality printing in 10 and 12 cpi. The 4210 supports near-letter quality 
printing in 5, 10, and 12 cpu. 

¢ The 4214-2 has an auto sheet feed mechanism and uses the drawer selection capabilities of the Page 
Presentation Media control. The 4210 has no such mechanism and ignores the drawer selection parame- 
ters of Page Presentation Media. 


e The 4210 uses the last print quality selection it receives from the operator panel or the data stream; the 
last one takes precedence. 
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The 4210 may delay up to 20 seconds in turning on the Check light when it reports a Graphic Check to 
the host. 


The 4210 sets Print Complete in the poll response when it receives data, not when it has pnnted the 
data. This requires special host handling of print data in order to avoid data loss if a printer error 
occurs. | 


After operator recovery from a forms jam or end-of-forms condition, the 4210 completes printing the 
page it was printing. If only a partial page is printed, forms alignment may be lost. 


The 4210 will finish printing the data in its internal buffers before stopping, even : a Clear command is 
sent. 


3.12 4214-2 — 3197-Attached Printer differences 


The 3197 display station supports the 4201, 4202 and 5201 PC printers via a PC Parallel Interface. This 
section deals with the 4201, 4202, and 5201 differences from the 4214-2 when 4214-2 emulation 1s sclected 
via the 3197. 


e 


The 3197-Attached Printers do not support the Load Alternate Character SCS control. 
The 3197-Attached Printers do not support the Transparent SCS control. 


The 3197-Attached printers support the ASCII Transparent (ATRN} control and Set Presentation Color 
(SPC) control. For more information on these controls, see 3.6, “Control Character String” on 


page 116. 


The 4214-2 uses steps of 1/120 or 1/108 to move paper, depending on the type of paper feed. It emu- 
lates movement of 1/72 inch. The 3197-Attached Printers move paper in 1/72 inch steps only. 


Note: Since spacing will be converted to the nearest 1/72 of an inch, it is recommend the Set Single 
Line Density SCS Control parameter be expressed in multiples of 20/1440ths to insure accurate place- 
ment of printing on the page. 


The 4214-2 uses character sizes of 5, 10, 12, 15, and 16.7 cpi. The 3197-Attached printers use character 
sizes of 5, 6, 8.55, 10, 12, and 17.1 cpi. When the 3197-Attached printer receives instructions to sct 15 or 
16.7 cpi, it substitutes with 17.1 cpt. 


The 4214-2 supports near-letter quality printing in 10 and 12 cpi1. The 3197-attached printers support 
near-letter quality Pauling in 5, 10, and 12 cpi. 


The 3197-attached printers use the last print quality selection received from the operator panel or data 
stream; the last one taking precedence. 


The 3197-attached printers set Print Complete in the poll response when receiving data, not when the 
data has been printed. This requires special host handling of print data in order to avoid data loss if a 
printer error occurs. 


After operator recovery from a forms jam or end-of-forms condition, 3197-attached printers complete 
printing the current page. If only a partial page is printed, forms alignment may be lost. 
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¢ 3197-attached printer will finish printing the data in its internal buffers before stopping, even if a Clear 
command is sent. | | 7 
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4.0 5251 Model 12 Interface — 


In this configuration, a controller, similar to that in the System Unit, is located in the 5251 Model 12. Work 
stations interface with the Model 12 through the Cluster feature. The Model 12 interface to the System Unit 
is through a communications interface. 


4.1 Communications Interface 


Refer to the 5251 Model 12 Maintenance Information Manual for detailed information about the following 
communications features: 


EIA Interface - provides for attaching an external modem meeting RS232C/CCITT V.24/V.28 for opera- | 
tion ona switched or non-switched communication line. 


1200 bps Integrated Modem - is available in four versions: non-switched operation (U.S. and Canada) 
manual answer switched (for U.S. and Canada), non-switched (for World Trade countries), and switched 


(for World Trade countries). The Internal Clock feature on 5251 Model 12 is needed with all versions. 
A CDT type of data access arrangement, or an FCC certified equivalent in the U.S., 1s necded for — 


attachment to switched lines in the U.S. and Canada. A line plate, with functions sumilar to a CBS type 
data coupler, is provided with the switched line version for World Trade countries. 


2400 bps Integrated Modem - is compatible with the IBM 3863 Integrated Modem and equivalent 
modems. The line speed is 2400 bps with half speed backup 1200 bps on cither switched or non- 
switched lines. The modem operates in half duplex mode on | switched lines and as tributaries on multi- © 


point non-switched lines. 


4800 bps Integrated Modem - is compatible with the IBM 3864 and equivalent modems. The line speed 
is 4800 bps with half speed backup on switched or non-switched lines. The modem operates in half 


duplex mode on switched lines and as tributaries on multipoint non-switched lines. 


Both the 2400 and 4800 bps modems can operate in full duplex mode on non-switched point-to-point 
lines. Line speeds on switched lines in the US and on all non-switched lines are selected at the host 
system. In World Trade countnes, the 2400 bps integrated modem may be manually switched to half 
speed. : | 

Both the 2400 and 4800 bps modems are connected to the public switches network (PSN) by: 

— Integrated protective coupler (IPC) in the US. 


— Coupler adapter with external coupler (CBS or equivalent) in Canada. 
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— World Trade coupler in World Trade countnes. 


e Digital Data Service Adapter - provides for attaching to the AT&T Dataphone Digital Service network 
or equivalent, via an AT&T Channel Service Unit, or eau 


4.2 Communication Protocol 


The IBM 5251 Model 12 uses System Network Architecture (SNA) protocol for the transfer and manage- 
ment of data. Synchronous Data Link Control (SDLC) 1s used for control of the data link. 


General information about SNA and SDLC is in the following manuals: 

—@ IBM Synchronous Data Link Control General [nformation, GA27-3093 

© IBM Systems Network Architecture Concepts and Products, GC30-3072 

e IBM Systems Network Architecture Format and Protocol Reference Manual, SC30-3112 

Specific information about SNA and SDLC as used in the 5251 Model 12 is in the following manuals: 
e IBM 5250 Information Display System Functions Reference Manual, SA21-9247 


© IBM 5251 Display Station Models 2 and 12 Maintenance Information Manual, SY31-0463 


4.2.1. Data Link Control 


The 5251 Model 12 operates synchronously using a subset of SDLC. Refer to the Maintenance Information 
Manual and the Functions Reference Manual for information on the implementation of SDLC in the 5251 
Model 12. Refer to the Svnchronous Data Link Control General Information Manual for additional SDLC 
information. | 


4.2.2 Path Control, Connection Point Manager 


Transmission subsystem profile 7 is used. 


4.2.3. Data Flow Control 


Function management profile 7 is used. 


4.2.4 Presentation Services 


These are defined in this manual and in the Functions Reference Manual. 


4.2.5 Information Transfer 


SNA LU types 4 and 7 are used to transfer information and commands between the host and controller. 
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5.0 5251 Model 11 to 5251 Model 12 Interface 


“Che Gnteriacd Gesween the: S251 Model Ii and (hes$251 Model: 12.6 he aamie ae Whe wateraee Deiween 5961 
Model I] and the System Unit with the exceptions described below. 


Although individual commands and the expected responses are equivalent for both the local and remote 
attachments, the sequeaces and intercommand timing may differ. 
5.1 Physical Characteristics of Twinaxial Cable 


The section having the same title at the beginning of this document applies except that connections are to 
ports on the Cluster feature of the Model 12 instead of on the System Unit. For added information about 
connecting work stations to the Model 12 refer to /BM 5250 Information Display System Functions Reference 
Manual, SA21-9247. : 


5.2 Display Attributes 


Added information about the field (display) attributes used between the Model 11 and the Model 12 is in 
IBM 5250 Information Display System Functions Reference Manual, SA21-9247. : | 


5.3. Command Matrix 


~The two following commands are modified: 
e Read Data 


e Read Device ID 
5.4 Specific Formats 


All commands pass from the controller in the 5251] Model 12 (rather than the controller in the System Unit) 
to the 5251 Model 11. 
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5.4.1 Read Data Command (Code = 01000 Base or -1000 Feature) 


This command is addressed to a specific device on a specific station. - 


Fill bits: alwavs zero. 


cet panty bit: set for even parity in the frame 
fe [see baka 


Figure 96. Read Data coin for 5151-11 from 5251-12 


It starts the transfer of one byte of data from the base device, or a 16 byte block for Read Data commands 
' addressed to a specific feature device. The address counter is incremented once for each byte transferred 
from the base regen buffer. An activate command is needed before data transfer starts. The Read Data 
command will not result in the invalid device address exception condition if a device address of an 
uninstalled or undefined feature is presented with the command. Rather, 16 data bytes of all zeros is 
returned with no exception condition. - 


If the address counter register contains a value larger than the limit of installed storage, for read to the base 
machine, an invalid register value exception condition results. 


_ 5.4.2 Read Device ID Command (Code = 01100) 


Purpose _ | 
Fill bits; always zero. | 
Parity bit, set for even parity in the frame 


Station Address 
Read Device ID Command (00001 100) 


Stop bit: always I. 


Figure 97. Read Device ID for S1S1-11 from 5251-12 


This command starts the transfer of one data word from the addressed device. The device ID word from the 
base contains information about the characteristics of the station. Other special feature devices return an ID 
word with the device characteristics of the installed special feature. If a special feature device is not installed, 
bits 7 through 14 of the returned frame are zero. A Read Device ID command to the indicators returns a 
field of zeros. An Activate command is needed before data transfer will start. 


See 2.4.8.1, “Base ID Word” on page 53 for the format of the TeSPORSE of the Read Device ID command 
addressed to the base device. 


5.4.3 Keyboard ID Word 


This is the sarne as the keyboard response to the System Unit workstation controller (see 2.4.8.3, “Keyboard 
ID Word” on page 55), except that only 5251-11 keyboard values are supported. 
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5.4.4 Printer ID Word (Printer Response) _ ees 


See 6.0, “Printer (5219, $224, $225, and 5256) to 525 Mode! i 2 Interiace” on n page | 161 for information ons 


the interface between pRaiety ane the 5251 model 12. © om 


5.4.5 Activate Commands 


Add Read Data (addressed to base) to the list of pipeevate eadinianie 


5.5 Performance Measurement 


5.5.1 Preactivate Commands 


Add: 


Post- Activate Recovery 
(milliscconds) 


Command _ ‘Preactivate i 

Z | | (milliseconds) 
Read Device ID , 

(Base) 
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6.0 Printer (5219, 5224, 5225, and 5256) to 5251 Model 12 Interface 


This interface is sumilar to that described in 3.0, “Printer Interface” on page 85 except that the controller is 
in the 5251 Model 12 instead of in the System Unit. However, although individual commands and the 
expected responses are equivalent for both the local and remote attachments, the sequences and intercom- 
mand timing may differ. The additions listed below also apply. 


6.1 Commands Matrix 
Name Bits 7 through 14 


Read Device ID'* 0000 1100 


6 Requires an Activate Read command. 
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6.2 Specific Formats 


6.2.1 Read Device ID Command (0000 1100) 


Parity 78 set toe even parity in the frame 


Station :\ddress 
Read Device ID Command (00001100) 
as Stop bit; always 1. 


Figure 98. Read Device ID for 5151-11 from S251-12 


This command initiates the transfer of one ID word from the pnnter. The ID word from the printer con- 
tains information describing the characteristics of the printer. An Activate Read command is required before 
the printer will respond with the printer ID byte. 


6.2.2 Printer ID Word (Printer Response) 


2 (TASS ANT: 


Fill bits; alwa avs Zero. 
Parity bit: set for even parity in the frame 


[End Of Message (111) . 


e— Device identification information 
Stop bit: always 1. 


Figure 99. Printer ID word for 5251-12 attachment 


e Bits 7 and 8 (5256 Only) 


120 cps 
Reserved 


© 
tou uw w 
v7, 
on) 
2) 
nw) 
~” 


e Bits 7 and 8 (5224 Models 1 and 2) 


00 
01 


[ actuator group 
2 actuator groups 


a 


Bits 7 and 8 ($224 Model 12) 


served 
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Bits 7 and 8 (5225 Models | through 4) 


00 = 2 actuator groups 
01 = 4 actuator groups 
+ 6 actuator groups 

- § actuator groups 


tt 


tt 


Bits 7 and 8 (5225 Models ll and 12)... 2. 6 


00 = 2 actuator groups 
Q1 = 4d actuator groups © 
10 = 6 actuator groups 
11 = 8 actuator groups 


Bits 7 and 8 (5219-D) 


00 = 5219 Models DO! and DO2 — 
01 = Reserved 
10 = Reserved 
11 = Reserved 


Bits 9 and 10 Printer/Display Identification (All Except 5225 Models Il and 12) 


00 = Display 

Ol = Reserved 

10 = Printer 

11 = Reserved 


Bits 9 and 10 Printer/Display Identification (5225 Models Il and 12)° 


00 = 4 actuator groups 

Ol = 7 actuator groups 

10 = Reserved 

11 = Reserved 

Bits 11, 12, 13, and 14 Type of Printer 


0000 = 5256 
0100 = 5224 Models 1 sn 2 
O110 = 5224 Model 12 (non-US. only) 


1000 = 5225 Models | through 4 
1010 = 5225 Models 11 and 12 (non-U.S. only) 
1101 = 


et? Models DO! and D02 
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7.0 5291 Interface | 


This interface is the same as that described in 2.0, “5251 Model I! Interface” on page 11 except for the 
differences noted below. 


The 5291 comes in two models - the 5291 model | and the 5292 model 2. They respond identically to the 
controller. | | 


7.1 Keyboards 


The 5291 does not support data entry keyboards. 


7.2 Cable through 


Cable through is standard on the 5291. 


7.3 Magnetic Stripe Reader 


The Magnetic Stnpe Reader is not supported by the 5291. 


7.4 Device Addressing 


The 5291 does not support the feature format for the Magnetic Stripe Reader. 


7.5 Keyboard Clicker and Audible Alarm 


The 5291 has no electronic keyboard “clicker”. Audible response to key action 1s a mechanical function of 
the keyboard and not a function of the controller. 7 


An audible alarm is provided that will sound for approximately | second when started by the controller. 


The alarm may indicate that the keyboard 1s inactive if keys, other than the cursor movement keys, are 
pressed when an “input inhibited” condition exists. 
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7.6 Poll Command (Code = 10000) 
Modified from 5251 Model ll as follows. 


Change the time in which ihe base status is returned to the eonieallee after reception of the last bit in the 
Poll command from: 45 £15 microseconds to 60 +20 microseconds. . at ee = 


If a Poll command arrives at the displays station within 105 microseconds of the last bit of the last data frame 
of an Activate Write command, the response will be delayed by the amount of the tume difference. 


Also, 


e A Poll command with bits 8 and 9 set to | will respond with the former response frame. (A 5251 with 
these bits on will respond with the updated response, if it 1s available.) 


e <A two-frame poll response is always returned for a Poll command (regardless of bit 9) following the 
execution of a Set \iode command at power-on time. 


7.7 Poll Response to the Controller 


7.7.1 Poll Response Byte ! 
Bit 8 is the Line Panty Error Detected bit. In the 5251 model 11, paritv is checked for even parity over bits 


3 through 15 of every frame. In the 5291, the parity expected is even parity over bits 0 through 15 of every 
frame. | 


7.7.2 Poll Response Byte 2 
° The display station enables the alarm when an overrun condition occurs at the display station. 


e When enabled. the alarm will sound for all keystrokes. The alarm will remain enabled until the con- 
troller disables it via the Write Control Data command. 


e § §6Keystrokes during an overrun condition will be accessible to the controller. When the station is polled 


and sends the next keystroke to the controller, the overrun condition is terminated until another key- 
stroke 1s detected that cannot be stored at the station. 


7.8 Write Control Data Command (Code = 00101) 
The following bit description is changed for the 5291. 
Bit 13 


= Disable audible alarm on kevstroke 
= Enable audible alarm on keystroke 
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7.9 Set Mode Command (Code = 10011) 
. The following table shows ibe differences between the 5251 Model 11 and the $291.” 


ae The austen given are in bits af fill at one eccoueond, per re as mere from a 0 ae a given frame - | 
- until the baa bit ie 15) of the next as Observed times. may differ from stated times by +1 micro- 
second. , “2 , as - ome 3 a | are 
For bits 7 through | 1! of the re frame, see Figure 100 on page 168. Type 1 activates are not terminated 
by attributes in the data stream. Type 2 activates are terminated by attributes found in the data stream. 
Type 2 activates are EReeecre by a Read Immediate Field preactivate command. : 
Bit 12 - must be zero. 


Bits 13 and 14 


00 Normal display mode 

01 Inhibit user limit checking (see below) 
10 Reserved 

1] Reserved 


When bits 13 and 14 equal 01, the user accessible limit checking is disabled, allowing access to any installed | 
storage areas. 
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| Poll 
Bits 7— 11 Response | Activate 
Set Mode S 5291 Read 
Fill Count | Fill Type | 


: 
12 
17 
27 
32 
42 
52 
57 
67 
72 
82. 
92 
97 
107 
112 
122 
132 
137 
147 
152 
162 
172 
177 
187 
192 

| 202 
212 
217 
227 
232 
242 


0 COO HNN & WN © 


Figure 100. 5291 Set Nlode Command 


Activate 


Read 


Type 2 


9-19 "7 
9-19 7 
9-19 "7 es 
2900 
34 

pa Fa | 

49 

59 

69 

74 

84 

89 

99 

109 

114 

124 

129 

139 

149 

154 

164 

169 

179 

184. 


| 194 


204 


209 


219 
224 


| 234 


244 


7.10 Responses and Data from an IBM 5291 


The Poll and Activate Read commands will respond in 60 (+20) microseconds. — 


17 The time is determined by the content of each frame transmitted and may vary on a frame-by-frame basis 


throughout the range specified. 
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8.0 5292 and 3179 Model 2 Interface 


The 5292 interface is the same as that described in 2.0, “5251 Model 11 Interface” on page 11, except for 
the differences identified below. os . 


The 5292 comes in two models: 5292 model | and 5292 model 2. The 5292 model | is a color display with 
no graphics capability. The 5292 model 2 is a color display with vector graphics. The two models have the 
same interface to the controller in that they have the same addressing characteristics and they acccpt the 
same commands. The graphics capability of the 5292 model 2 1s controlled via the data stream; the 5292 
model 2 accepts more data stream orders than the 5292 model 1. See /BM 5250 Information Display System 
Functions Reference Manual, SA21-9247, for information on the the 5292 model 2 graphics data strearn. 


The 3179 model 2 (3179-2) has an interface similar to the 5292 model 1. See 8.11, “3179 Model 2: Differ- 
ences from 5292 Model 1” on page 176 for the differences between the 5292-1 and the 3179-2. 


8.1 Cable Through 


Cable through is standard on the 5292. 


8.2 Keyboard Clicker and Alarm 


re 


The 5292 keyboard provides a mechanical, audible feedback for each keystroke. This feedback is not con- 
trollable from svstem controllers nor is it adjustable at the display station. : | 


The 5292 audible alarm is separate from the keyboard and is controlled by the attaching system. The alarm 
will sound for approximately | second. On the 5292, the audible alarm may indicate that the keyboard is 
inactive if keys, other than the cursor movement keys, are pressed when an “input inhibited” condition 
exists. 


8.3 Display Attributes 


The 5292 display station supports the normal attributes supported by the 5251 Model !1. In addition, field 
attributes are uscd to control the seven colors for display on a field basis. The attribute is in effect until 
another attribute is encountered. A chart correlating hexadecimal codes with both the normal and color 
attributes follows. 


§292 and 3179 Model 2 Interface 169 


Normal Attributes 7-Color Attributes — 
Green data (normal screen) 20 Green data. | 
Reverse image (green background) 21 


Green reverse image _ 


White data White data _ : 


White reverse image oa White reverse image 


Green data. underscore Grcen data, underscore, - 


Green reverse image, white under- Green reverse image, underscore 
score | 


Blink green reverse image, white Red reverse image, underscore 
eg rer menage oe | 


| Blink, white data, blue underscore _| white data, blue underscore Red data, underscore, blinking 


No display af No display 


Green data, blue column separa- Turquoise data, column separators 


tors | | | | 
Green reverse image, blue column Turquoise reverse image. column separators 
32 Yellow data, column separators 


separators 


White data, blue column separa- 
tors 


White reverse umage, blue column Yellow reverse umage, column separators 


separators 


Turquoise data, underscore, column separa- 
tors!8 


Turquoise reverse image, underscore, column 


Green underscore. column separa- 
tors: | 
Green reverse image and under- 
score, column separators 


separators!8 


White underscore, column separa- Yellow data, underscore, column separators’? 


tors 


No display 
Pink data 


No display 


Blink. green data, blue column 
separators 


Figure 101 (Part | of 2). 5252 Display Attribute Characters 


18 A dash underscore (_ _ _) results when column separators and underscore are sclected together. 
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7-Color Attributes _ 


Normal Attributes | | 
Pink reverse image 


Blink. green reverse image, blue 
column separators | 


Blink, white data, white column } 
| separators 


Blink, white reverse image, white 
column separators 


Blink, green data, green under- | 
score, column separators: | 


Blink, green reverse image, white 


underscore, column separators 
Blink, white data white under- Fe Blue data, underscore 
No display No display 


score, column separators 
Figure 101 (Part 2 of 2). 5252 Dips? Attribute Characters | 


Blue data - 


Blue reverse umage 


| Pink data, underscore 


Pink reverse image, underscore 


Notes: 
1. Underscore and colurnn separators are always blue and never blink for 7-color attributes. 


2. Column separators are dots, not vertical lines. Column i a are suppressed when the option to sup- 
press line space is selected. 


8.4 Reset Command (Code = = = 00010, 0010), 


The Reset eonmend operates differently than for the 5251 Model 11 as follows. 


The Reset command takes the station off-line (no poll response) for sppiesmatcly: SIX “seconds instead of 
the five seconds for the 5251 model 11. 


Note that the 5292 does not have a CE Test switch. TnesedO re the reference to Test position is not appli 
cable. : 


8.5 Set Mode Command (Code = 10011) 
The following table shows the differences between the 5251 Model 11 and the 5292. 
The numbers given are in bits of fill at one microsecond per bit as measured from bit 0 of a given frame 


until the sync bit (bit 15) of the next frame. Observed times may differ from stated times by +1 micro- 
second. | 
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Type | activates are not terminated by attributes in the data stream. Type 2 activates are terminated by 
attributes found in the data stream. Type 2 activates are preceded by a Read Immediate Field preactivate 
command. 


an Poll % 
Bits 7~ 11 Response | Activate | Activate | 
Set Mode Read Read 
Fill Count j Type 1 


OOYUDRMNRWNKO 


— © 


t 


iy 
~ 


—y 
we 


Figure 102. 5292 Set \lode Command 


19 The time is determined by the content of each frame transmitted and may vary on a frame-by-frame basis 
throughout the range specified. 
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8.6 Write Control Data Command (Code = * 00101) 


5292 bit assignments. A ee 


e §6Bit 8 

0 = Normal display 

1 = Suppress interrow space 
e Bit 11 


0 = Normal display 
1 = Reverse Screen on 5251; on 5292, unused 


= Disable audible alarm on keystroke 
= Enable audible alarm on keystroke 


8.7 Poll Command (Code = 10000) 


Modified from 5251 Model 11 as follows. 

Change the time in which the base status ts returned to the controller after reception of the last bit in the 

ie command from 45 +15 microseconds to 60 +20 microseconds of the last bit of the last data frame of 
“active write’ command, the response will be delayed by the amount of the tume difference. se 


Also, 


e <A Poll command with bits 8 and 9 set to 1 will respond with the former response frame. (A 5251 with 
these bits on would respond with the updated response, if it was available.) | 


® A two-frame poll response is always returned for a Poll command (regardless of bit 9) following the 
execution of a “‘sct mode” command at power-on time. 


8.7.1 Poll Response to the Controller 
8.7.1.1 Poll Response Byte | 
Bit 8 1s the Line Parity Error Detected bit. In the 5251 model 11, panty is checked for even parity over bits 


3 through 15 of every frame. In the 5292, the parity expected is even parity over bits 0 through 15 of every 
frame. 
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8.7.1.2 Poll Response Byte 2 

e The display station enables the alarm when an overrun condition occurs at ihe re station. When 
enabled, the alarm will sound for all keystrokes. The alarm wut remain es until the controler disa- 
bles it via the Wnte Control Data command, ““9*- 20 oy tual’. gclenete: frei 

@ evsinclees niting an overrun condition will be ‘encewedible’ to i controller. When the station is polled 

and sends the next keystroke to the controller, the overrun epneiuenet is terminated until another key- 

stroke 1s detected that cannot be stored at the station. - 
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8.8 Automatic Reset Procedure 
The 5292 does not have a status switch. However, the function of the Sinise SOCK on the 525] in Test 


position is under control of an operator “online Sclect mode” option on the 5292. When this option is set 
on, no automatic reset action occurs. : ~~. 


8.9 + eel and Data From an IBM 5292 © 
The Poll and Activate Read commands will respond in 60 + 20 microseconds. 


The interframe interval may be adjusted from zero to approximately 240 in increments of 5 to 10 microsec- 
onds with the Set Mode command. 


8.10 Command Execution 


The station will be capable of responding with the proper scan code available in its status response in no 
greater than 44 mulliseconds after a key is depressed (typical is less than 22 milliseconds) and when no other 
key is stored in the station. 


5292 command performance execution times will differ from the 5251 Model 11 noted times. Certain com- 


mands will execute quicker on the 5292 than on the 5251 and vice versa. However, 5292 times are all within 
the figures quoted for the 5251 Model 11 maximum allowable times. 
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8.11 3179 Model 2: Differences from 5292 Model 1 


The 3179-2 may have a keyboard identifier different from that returned by the 5292-1 when Read Device ID 
_ is issued to the keyboard device ID. See 2.4.8.3, “Keyboard ID Word” on page 55 for more information on 
the codes returned by Read Device ID. 
The 3179-2 supports two keyboards: 


e akevboard identical to the 3180-2 keyboard 
e the IBM Enhanced Keyboard. 


With the 3180-2 stvle keyboard, the 3179-2 emulates the scan codes returned by the 5251-11, and does not 
return scan codes for blank keytops. That 1s, the 3179-2 will process a key and return the scan code or scan 
codes that the 5251 model 11 would return. For example, 


¢© COMMAND key code will be sent before a command key 


e shift make will be sent before a key that was shifted on the 5251 model 11, with a following shift break if 
necessary 


e =keys with front-face ene will be sent as “shift-HELP, key” ieee on the 5251 model 11 

See 12.2, ‘3180-2 Keyboards” on page 184 for more information on the layout of 3180-2 style keyboards. 
See 19.0, “IBM Enhanced Keyboard” on page 257 for more information on the IBM Enhanced Keyboard. 

| The 3179-2 displayable character set 1S the same as the 3180-2 displayable character set. | 7 
The 3179-2 does not have cable thyoush: The 3179-2 attaches to cinaial cable through r rpieeaneeror” 


which provides cable through capability. The T-connector is provided with the 3179-2 unit. The 3179-2 
provides the ability to sct its twinaxial cable address. 
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9.0 PC/5250 Emulation Feature 


The IBM PC (Personal Computer)/5250 Emulation Feature is attached to the System Unit with an address- 
able multidrop line using dual signal conductor twinaxial cable. A maximum of 1525 meters (5000 feet) 
separation 1s allowed between the host system and the most distant work station. 


There is no RAM or ROS supplied with the emulation feature. All control code is IPLed from the micro- 

code diskette. Other required resources of the PC that are used by the 5250 feature are two DMA channels 

(1 and 3) and interrupt level 5 of the PC microprocessor. | 

Any PC feature that requires these resources cannot operate concurrently with the emulation feature 

although it can co-reside with it. The feature microcode can make use of the auto batch DOS facility of the 
PC to start and IPL. When exiting terminal mode to resume DOS operations, the interrupt X’20’ vector is 
used. 


Any tume after 5250 emulation has started, you can switch back and forth between emulation mode and PC 
operation by pressing ALT, neve by pressing ESC. | 


The emulation cards ands programs can return sailing they are srseenined to return in response to Read 
Device ID. The programs select the proper responses based on the type of device that they are emulating. 


9.1 Interface 


The interface is the same as that described in 2.0, “5251 Model 11 Interface” on page 11 except for the 
differences noted below. 


9.1.1 Displayable Characters 


The PC/5250 emulation feature supports only the character sets (language groups) supported by the Personal 
Computer (sce 5250 Emulation Program User's Guide). 


Since the IBM Personal Computer uses the ASCII character set, the emulation program has to convert the 
EBCDIC character codes for each country to the ASCII codes (see 5250 Emulation Program L'ser's Guide). 


9.1.2 Keyboard Clicker and Audible Alarm 


The PC/5250 emulation feature provides an audible, controllable sound for keystrokes similar to that used 
on the 5251 Model 11. The audible alarm functions sumuarly to that used on the 5291. 
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9.2 References 


~ Refer to Enhanced 5250 Emulation Program User's Guide, G570-2202, and Enhanced Display Station Emu- 
lation Adapter Hardware Maintenance and Technical Reference, oe 2200, for more information on the 
Enhanced 5250 Emulation program. | 


Refer to 5250 Emulation Program User's Guide, part number 6092654, and Display Station Emulation 


Adapter Hardware Maintenance and Technical Reference, part number 7034652, for more information on the 
5250 Emulation program. 
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10.0 5294 Control Unit Interface — 

The 5294 Control Unit is a remote workstation controller interfacing SNA/SDLC protocol to twinax pro- 
tocol. The 5294 is similar to the controller in the System Unit and the 5251 Model 12 Display Station. 

The major differences between the 5294 and the 5251 Model 12 are 

@ the 5294 does not support integrated modems 

e the 5294 supports additional devices 


For more detailed information, see /BM 5294 Control Unit Maintenance Library, SY31-0653 and [BM 5250 
Information Display System Functions Reference Manual, SA21-9247. | 
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11.0 5394 Remote Control Unit Interface 


The 5394 Remote Control Unit is a remote workstation controller that is an enhanced follow-on to the $294 
Control Unit. The 5394 supports SNA as well as SDLC, X.21, and X.25 communication protocols. The 
5394 has models that supports the EIA 232D and the CCITT X.21 physical interfaces. 

The major differences between the 5394 and 5294 are 

¢ The 5394 supports more devices 

e The 5294 features are integrated into the base 5394 

@ The 5394 does not support DDSA 


e¢ The 5394 supports some new function (described in the manuals below) 


For more detailed information, refer to /B.\f 5394 Remote Control Unit Maintenance Library, SY27-0311 and 
IBM 5394 Remote Control Unit Functions Reference, SC30-3488. | 


5394 Remote Control Unit Interface [81 
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12.0 3180 Model 2 Interface 


The 3180 Model 2 interface 1s the same as the 5251 Model 11 interface except for the following differences. 


The 3180 model 2 may also be referred to as the 3180-2. 


12.1 Summary of Differences Between the 3180-2 and the 5251 Model 
11 


@ The command performance execution times will be within those established for the 5251 Model MH 
display station when similar work is performed. 


e The response for the Read Device 1D command to the model ID is different than for a 5251 model 11. 
See 2.4.8.2, “Model ID Word” on page 54 for 1 more information. 


® The Read Data command may also be addressed to the model 1D feature address in the 3180-2. See 
12.4.3, “Read Data Command (Code = 01000)” on page 212. | 


@ The Read Registers command addressed to the indicators returns 29 bytes of information, rather than 6 
bytes. See 12.4.2, “Read Registers to Indicators (Code = 11100)” on page 211. 


e Once a preactivate queue load has been successfully executed, any command other than Poll. EOQ, and 
Reset, addressed to the base (first queue pesuen only), or the correct Activate command will result in 
an Activate exception. , | 


e A maximum fill count of 31 may be specified in the Set Mode command. 


e The Wnite Control Data command includes two data frames which invokes some new function, 
including | 


- display of wa processing character symbols 
- eieicac the screen size 
— display of the message buffer 
See 12.4.4, “Write Control Data Command (Code = 00101)” on page 214. 
e The attribute or null exception has been changed to operation exception and its function has been 


expanded. 
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Pe 


The 


The alarm requests via the Wnite Control male command are not accumulative as are on the 5251 
Model L1. 


The cursor right and left movement keys repeat at a faster rate than other typamatic keys. 
The single CMD key on the 5251 has been expanded to cad separate keys on the 3180- 2. 


The keyboard layout and scan code assignment is different. The controller to ance the 3180- 2 is 
attached must have a compatible translate table. See 


A dedicated Message line 1s provided on the 3180-2 nena just below the data field and just above 
the dedicated Status line. This line 1s used by the attaching controller or host system to display error 
messages or help text. Adequate storage must be provided at the end of the data area to accommodate 
the message buffer (80 or 132 characters, depending on the screen size). Display of the Message line data 
is made via the Wnte Control Data command. See 12.4.4, ‘“Wnte Control. Data Command (Oger: = 
OOLOL)” on page 2]4. 


Reset-to-base tume is 9 to 11 seconds for the 3180-2. 

Cable Through | is standard and line ermnation: 1S automatic on ah 3180-2. 

3180-2 supports 2 screen sizes, 27 rows by 132 columns and 24 rows by 80 columns. The screen size is 
selected by the Wnte Control Data command (see 12.4.4, “Write Control Data Command (Code = 
00101)” on page 214). 


3180-2 supports a shadow cursor. 


A new search general command is supportcd. | a —— = ie Sire eae Be 


Additional character symbols for word processing are supported. All or part of these characters on a 


screen may be displayed. This function is selected by the Write Control Data command (see 
12.4.4, “Wnte Control Data Command (Code = 00101)” on page 214). 


pA 3180-2 on 


3180- 2 key Raarde are shown i in Figure 103 on page 185 cad 1 Figur 104 on page 185. There « are - four 


basic styles: 


® 
® 
® 
® 


The 


The 


184 


basic data processing | e 

basic data entry a | ~ . cs 
Katakana data processing 

Katakana data entry 

only basic data entry keyboards supported are U. S., Canadian French, and U. K. 


numbers on the key tops in the figures are in reference to the Scan Code tables following the figures. 
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12.2: I Keyboard Operation 


For differences in keyboard ae refer to the IBM 3/80 Display Station Model 2 Oiers Guide, 
GA21-9469. 


~The keyboards used on the 3180-2 (also on the 3196) are pahowe in Figure 103 on page 185 and Figure 104 
~ on page 1[85. | : 


2a ]2s}26 [27 }28{ 28} 30/51 132/35 


OEM GESTED 


Seven | 

Tis rie rma oor areas 817128 
LB CITETH CHEDIECIERUETERICUCHICE 
Ta Le ol 


Figure 103. 3180-2 and 3196 Keyboard Data Processing Layout with Associated Key Numbers. The numbers for the 
top two rows of keys must be prefaced by a “1” (for kevs 110 - 121 and 122 -133), as are the numbers 
for the keys in the right hand two columns (keys 100 - 108). 


This is also the keyboard layout for the Data Entry keyboard for 3180-2. 


(22123124125 126 (32133) 


fuiale slintitaney 


aBEDEIED ibe (30195 (00,05) 
BUNUN CATCOCACAPHEGE ral see oH oe 
ran Tv[slen esa rLaeeeln Tenaya 
ois AC) A a 


(271281 23130131132 
ists 


Figure 104. 3180-2 and 3196 Keyboard (Katakana) Layout with Associated Key Numbers. The numbers for the top 
two rows of keys must be prefaced by a “1” (for keys 110 - 121 and 122 -133), as are the numbers for 
the keys in the right hand two columns (keys 100 - 108). 


This is also the keyboard layout for the Katakana Data Entry keyboard for 3180-2. 
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12.2.2 Scan Codes | 
The following tables show the scan codes generated by the 3180-2 and 3196 keyboards. 


_ The function codes are as follows. 6 + See 

| 5 Typamatic key. When typamatic keys are held down for more than 600 milliseconds, they 
| repeats at 10 keys per second, except for honzontal cursor keys, which repeat at 20 keys per 

second. This is a function of the terminal; the. controller sees only repeated keys, as if the 

user pressed the key repeatedly. 


MB Make/Break key. These keys return the scan code shown in the table when they are 


pressed, and the same scan code with bit 0 as high order bit) turned on when they are 
released. 
M Make Only. These keys return their scan code when they are pressed, do not repeat (no 


matter how long they are held down), and do not return a scan code when released. 


B Blank key. These keys are also typamatic. 
L Whether this key 1s labelled or blank depends on the language that the keyboard is sect up 
for. : : 


The note codes are as follows. 


0 Ensure the actual shift state you want, then send this code. 
l Ensure a lower shift state, then send this code. 
5 Ensure an pees shift state, then send this code. - 
3 Prefix with a CMD key scan code (X’6F’) and ensure the lower shift die. shies send this code. 
4 Prefix with a CMD key scan oP (X6F) and ensure the upper shift state, then send this code. 
5 Prefix with a CMD key scan code (X OF’) and ensure ene actual shift state that you want, then send 
this code. fet tee ee , 7 
6 Restore actual shift state and seria scan code using lock key wisi 
7 | Restore actual shift state and send scan code using Katakana lock key emulation. . 
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Figure 105 (Part 1 of 4). 3180-2 and 3196 Keyboard - Data Processing 
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Figure 105 (Part 2 of 4). 3180-2 and 3196 Keyboard - Data Processing 
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Figure 105 (Part 3 of 4). 3180-2 and 3196 Keyboard - Data Processing e 
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Figure 105 (Part 4 of 4). 3180-2 and 3196 Keyboard - Data Processing 
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Figure 106 (Part | of 4). 3180-2 and 3196 Keyboard - Katakana Data Processing 
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Figure 106 (Part 2 of 4). 


3180-2 and 3196 Keyboard - Katakana Data Processing 
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Figure 106 (Part 3 of 4). 3180-2 and 3196 Keyboard - Katakana Data Processing 
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Figure 106 (Part 4 of 4). 3180-2 and 3196 Keyboard - Katakana Data Processing 
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oe abe > 


Figure 107 (Part 1 of 4). 3180-2 and 3196 Keybuard - Spanish Data Processing: 
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Figure 107 (Part 2 of 4). 3180-2 and 3196 Keyboard - Spanish Data Processing 
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Figure 107 (Part 3 of 4). 3180-2 and 3196 Keyboard - Spanish Data Processing 
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Figure 107 (Part 4 of 4). 3180-2 and 3196 Keyboard - Spanish Data Processing 
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Figure 108 (Part 1 of 4). 3180-2 Keyboard - Data Entry 
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Figure 108 (Part 2 of 4). 3180-2 Keyboard - Data Entry 
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Action 


Figure 108 (Part 3 of 4). 3180-2 Keyboard - Data Entry . 
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Figure 108 (Part 4 of 4). 3180-2 Keyboard - Data Entry 
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Figure 109 (Part 1 of 4). 3180-2 Keyboard - Katakana Data Entry 
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Figure 109 (Part 2 of 4). 3180-2 Keyboard - Katakana Data Entry 
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Figure 109 (Part 3 of 4). 3180-2 Keyboard - Katakana Data Entry 
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Figure 109 (Part 4 of 4). 3180-2 Keyboard - Katakana Data Entry 
12.2.3 ALT Key Definition 


The ALT (alternate) keys are make;break keys and are used to select an alternate state for the keys on the 
_ keyboard. The ALT keys generate no scan code to the controller but causes a sequence of codes to be sent 
to generate the desired alternate character. The ALT key 1s active when in the down position and generally 
results in prefixing the scan code for the key pressed by a X’6F’. The ALT keys affect all the keys on the 
keyboard except the shift keys. On the Katakana data processing keyboard, the Latin lower and Katakana 
lower shift keys are affected by ALT. : 


206 5250 to $/36, $38, 206 AS-400 Attachment Information 


12.3 Displayable Characters 


The following code points are different from 5251 in all character sets. 


ae ie ec ae Ais * das J ¥ 
: : ” + el aaa GT PEE RB ARB Ba TT mat RE RR ee ee PRIRG ENG re Te te em Sta kone 


Hex Graphic See tee or re oo es wee, 
Code | 


or | 
03s 
02 — 
o6= <A 
O9 = 

oc = Vv 


Figure 110. 3180-2 Displayable Characters. Differences from $251 model 11 
The following code points are different from the 5251 multinational character set for the 3180-2. 


Hex Graphic 


Code 

TE = oe 

1F = Fy 

80 = wnnnnny 
AD= { 
BC= = 
ee 


Figure I11. 3180-2 Displayable Characters (Multinational). Differences from 5251 model 11 


The following code points are different from the 5251 Katakana graphic character set for the 3180-2. 


Hex Graphic —s_ yj. 


cae Petia a tan 
ics 
JES m= 
if: £Y 


Figure 112. 3180-2 Displayable Characters (Katakana). Differences from $251 model 11] 


The code points that are different from the 5251 specific language group variations are shown on the fol- 
lowing page. va . 
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Language Code Point 


Language Code Point | Co 
Group ss (Hex - Char) 


Group (Hex - Char) 


Austria/Germany = Finland/Sweden 43-{ 


Belgium 


France 


Denmark/ Norway 
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Language Code Point. 


| Language Code Point 
Group . (Hex - Char) 


Spanish Speaking © 49 - 1 

| 4 69 - # 
BA -~ 
BB -! | 
BD -~ 

United Kingdom Bl - [ 
BA -~ 
BB - ] 


BC -=~ 


Portugal | 46 - [{ U.S./ Canada 
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12.4 Specific Commands 

12.4.1 Read Device ID Command 

Add the following response information to the 5251 description. | a 
12.4.1.1 Base ID Word 


The response from a 3180-2 to a Read Device ID command addressed to the base (000) is the same as the 
response from a 5251 model ll... | | | 


12.4.1.2 Model ID Word 


/ See 2.4.8.2. “Model ID Word” on page 54 for the response from a 3810-2 to a Read Device ID addressed to 
the Model ID feature address. 
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12.4.2 Read Registers to Indicators (Code = 11100) | | 

The 3180-2 returns 29 bytes of information from the diagnostics logout area, and is formatted as follows: a 
ope: Pains (Samoa er: ee —_ ss _— ries bas Mee I 
fe : Machine Type - 4 ames containing EBCDIC machine type number: F3 Fl F8 FO. 

e Model Number - 2 frames containing EBCDIC model number: F0 F2. 


e EC Number - The last 18 frames contains the EC number(s) of the ROS modules. - The numbers are 
right justified in the field and padded with X’40’ on the left. 


The actual data transfer beings upon receipt of an Activate Read command. 
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12.4.3 Read Data Command (Code = 01000) 


In the 3180-2, this command is used to initiate a workstation to controller data transfer from the addressed 
device. The actual data transfer beings upon receipt of an aay! Dees aad: The command uses” 
two different formats: Normal and Feature. | ~ oe | 


12.4.3.1_ Normal Format 


When addressed to the Base, this command initializes a one-byte data transfer. The bvte pointed to by the 
address counter is sent to the controller upon receipt of the Activate Read command. The address counter is 
then incremented bv one. An invalid register exception ts indicated if the address counter is outside bounds 
of the addressable space. | 


12.4.3.2 Feature Format - Model ID 
When the Read Data command is addressed to the Model ID, it mnitiates the transfer of 16 bytes of extended 


ID information from the workstation. Data transfer begins upon receipt of an Activate Read command. If 
a feature other than Model ID is addressed, 16 bytes of zeros will be transferred to the controller. 


SE | — Aa Ae 


Station pegress: "End Of Nieseane (111) in last frame. ) 


‘[ Stop bit; cor L. 

Figure 113. 3180-2 Read Data Command to Modcl 1D - Response Frames 
The following is the description of bits 7 through 14 of the response frames. 
e Frame | - Model ID 

0010 0000 
e Frame 2 - Style Data 

This frame contains 1111111T, where T 1s 
Q = data entry 
1 = data processing 


¢ Byte 3 - Language Option 


MILTI111 = U.S./Canada 

MITI1110 = Austria/Germany & Cynillic 
MI111101 = Belgum 

M111]011 = Canadian (French) & Hebrew 
M1111010 = Denmark & Greek 

M1111001 = France (Azerty) & Turkish 
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e 


MI110111 = Arabic X/Basic 
MII10110 = Italy o 
M1110101 = Thai 


- M1110100 = Japan Katakana & Icelandic 
 MII10011 


tl 


= Norway & Yugoslav 
M1110010 = Portugal & Latin/2 ROECE 
M1110001 = Spain a 

11110000 = Spanish Speaking 
M1101111 = Finland/Sweden | 


I 


 MIIOLIIO = Swiss (German) | 


MI101101 = Swiss (French) 
M1101100 = United Kingdom 
M1101011 = Netherlands 


where M = Multinational character set option 


Q 
| 


Selected 7 
Not selected 


Bytes 4 through 16 


All zeros 
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12.4.4 Write Control Data Command (Code = 00101) 


For the 3180-2, this command is followed by one or two (optional) data frames formatted as follows.. 


12.4.4.1 First Data Frame 


Purpose 


sect for cven paritv in the frame 


111) uf last frame. 
7 cursor displayed | 
| cursor not displayed 


last data frame of command 
not last data frame of command 


it must be one if the second data frame ts used. 


do not blink cursor 
blink cursor 


normal image 

reverse image 

no action 

resct exception status 
enable kevboard clicker 
disable keyboard clicker 


= no action 
: enable audible alarm 


it; always 1. 


Figure 114. 3180-2 Write Control Data Command - First Data Frame 


12.4.4.2 Second Data Frame (Optional) 


Purpose 
Fill bits: always zero. | | 
Parity bit; set for even parity in the frame 


under cursor only 
_for entire scrcen 


The System ‘38 always sets this bit to 0. 


Figure 115 (Part | of 2). 3180-2 Write Control Data Command - Second Data Frame 
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Display format 


e 0 = 80 characters wide bv 24 lines 
te 1 = 132 characters wide by 27 lines __ 
Text assist symbols - sciioctg8 


re) display 


The System/38 always sets this bit to 0. 
Reserved: must be zero 
| Message line display. 


disable; do not display 


enable; display 


Figure 115 (Part 2 of 2). 3180-2 Write Control Data Command - Second Data Frame 
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12.4.5 Shadow Cursor 


The shadow cursor is a secondary cursor that shows the siofstatiog: operator in which column the primary 
cursor is located. The shadow cursor may reside on any row within the Data Area or on the Message Line. 
The controller specifies which row the shadow cursor will reside via the Load Shadow Cursor Register 
command. Once the row has been Sesignaed, no other controller attention 1S required | to maintain the 
‘shadow cursor. ee ee 


The shadow cursor is not supported on the System/38. 
The shadow cursor is generated by moving an intensified reversed image effect across the row specified by 
the Shadow Cursor Register such that the effect remains vertically aligned with the cursor. Characters on or 
adjacent to the shadow cursor will always be visible. 

Note: The shadow cursor will disappear when it ts positioned at the start or end of a field which is reversed 
image. Both the shadow cursor and the field will disappear when the shadow cursor is moved into a one 
position reversed imaged field. 


The Shadow cursor will not be displayed under the following conditions. 


1. The Shadow Cursor Register has not been explicitly loaded since the workstation was powered on or 
reset. 


2. The row Pee by the Shadow Cursor Bee does not fall within the Data Area or the Message 
Line. 


3. The cursor ts not displayed. 


12.4.6 Load Shadow Cursor Register 


The Load Shadow Cursor Register command is used to specify the row where the shadow cursor is to 
reside. The format of the command is as follows. 


The Load Shadow Cursor Register command is not supported on the System/38. 


Purpose. | | 
Fill bits; always ZeTO. 


Panty bit; set for even parity in the frame 


oie Station Address _ - | 
cre Load Shadow Cursor Register Command (00001 111) 


— bit, always 1. 


Figure 116. 3180-2 oes Shadow Cursor Register Command 
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Fill 1 bits: always zero. 


ae | Parity bit; set for even parity tn the frame. 


45.6 Station Address. or End Of Message (111) if last frame | 


Shadow Cursor Register value 
Stop bit; always 1. 


Figure 117. 3180-2 Load Shadow Cursor Register Parameter Frame 


The Load Shadow Cursor Register command with its associated parameter may appear anywhere within a 
queue load and overrides the effect of any previous Load Shadow Cursor Register command. 


The number of the row where the shadow cursor is to be displaved is specified in the parameter frame. 
which must immediately follow the command frame (without a frame synchronization sequence). Bits 7 
through 14 of the parameter frame are loaded into the Shadow Cursor Register. 


If the row specified does not fall within the Data Area or the Message Line of the display the shadow cursor 
will not be displayed; however, no error will be reported to the controller. 


Row one specifies the top row of the display. Specifying a row of zero will always tur off the shadow 
cursor. 


The Load Shadow Cursor Register command must be addressed to the Base. Any other device address will 
result in an Invalid Command/Device Address Exception. 
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12.4.7 Search General 

This command will cause the workstation to perform a general search through user accessible memory. The 
command is valid for the Base only; addressing any device other than the Base wil result in an Invalid 
Command/Device Address Exception. | | 


The Search General command is not supported on the System/38. 


Fill Bits always zero. 


end Parity bit; set for even panty in the frame 
. Station Address 
<a "1 RN 


Figure 118. 3180-2 Search General Command 


Fill bits; always zero. | | | 


Parity bit; set for even parity in the frame 


Siition Adare — 


Stop condition for search 


00 - stop on match 

01 - stop on mismatch 
10 - reserved 

1] - reserved 


Target register 


00 - Address Counter 
01 - Reference Counter 
10 - Cursor Register 

11 - reserved 


Stop register 
00 - Address Counter 
01 - Reference Counter 


10 - Cursor Register 
il- reserved 


| Start register 


00 - Address Counter 
01 - Reference Counter 
_ 10 - Cursor Register 
__il- reserved 


Figure 119 (Part I of 2). 3180-2 Search General Command First Parameter Frame 
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| Fill bits: always zero. 


Parity bit; set for even parity in the frame _ 
| Station Address 


Fill bits; always zero. | 


set for even panty in the frame 


| Stop bit: always l. 


Figure 121. 3180-2 Search General Command - Third Parameter Frame 


The command is processed as follows. 


I. 


An Invalid Command/Device Address Exception 1s posted if a reserved start, stop, or target register spec- 
ification is made; command execution is terminated. 


If the start register points outside of the presentation space, an Invalid Register Exception is indicated 
and no further processing takes place. | 


If the stop register points outside of the presentation space, an Invalid Register Exception ts indicated 
and no further processing takes place. 


An Invalid Command/Device Address Exception will be indicated if a reserved stop condition is speci- 
fied; no further processing will take place. 


The search address is set equal to the start register. 
The byte pointed to by the search address is EXCLUSIVE ORed against the search object (frame 2 of 
the command) and then ANDed against the specified mask (frame 3 of the command). If the result is 


zero, a match had occurred. 


The command is terminated if a match occurred and stop on match was requested. The target register 
will be set equal to the search address. 
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8. The command is terminated if no match occurred and stop on mismatch was requested. The target 
register will be set equal to the search address. 


9. The command is terminated and an Operation Exception indicated if the search address is equal to the 
stop address (target register will not be updated). | 


10. The search address is incremented if the search address is less than the stop address or decremented if the 
search address is greater than the stop address. | 


11. Go to step 6 on page 219. 


12.4.8 Text Assist Symbols 


The workstation has the capability of displaying a set of symbols which are meaningful in text processing. 
The workstation can be commanded to show these symbols over the entire screen or just above the cursor. 
The code points and description of these symbols are as follows. 


These symbols are not supported on the System/38. 


half index down 


x 02’ pecauree tab 


So 
required carrier return 


half index up 


| aoe Ae RAPS 


Note: Text assist symbols are not available on Katakana workstations. 


For more information see 12.4.4, “Wnte Control Data Command (Code = 00101)” on page 214. 
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13.0 3196 Interface 


The interface to the 3196 display station is the same as the interface to the 3180-2 display station (described 
in 12.0, “3180 Model 2 Interface” on page 183), with the following exceptions. 


@ 5 


The response from the 3196 to the Read Device ID command issued to the model ID feature address is 
X10’. See 2.4.8.2, “Model ID Word” on page 54. 


The 3196 does not support a dedicated message line. 


The 3196 does not support a 132 character by 27 row screen size. It supports only a 80 column by 24 
row screen. oo 


The Write Control Data command does not support the following. 
— Selection of screen size - bit 11 in the second parameter frame for Write Control Data must be zero. 


- Display of the message buffer (dedicated message line) - Bit 14 in the second parameter frame for 
Write Control Data must be zero. 


The 3196 does support the second paramcter frame for Wnite Control Data. 


The 3196 supports a different displayable character at X’B3’, which is a large dot in the middle of the 
character ccll [¢] (called a middle dot). 


The 3196 does not support data entry keyboards. 
The response to the Read Data command to the model ID feature address is different for the 3196. 
The following is the description of bits 7 icuen 14 of the changed response frames. 
- Frame 1 - Model ID 
This frame contains 0001 0000 (X’10’). 
— Frame 2 - Style Data 
This frame contains 11111111 (X’FF’). 
Response frames 3 through 16 do not change from the 3180-2. 


The transmission rate used by the 3196 is 1.0368 megahertz, +0.01%. 


tJ 


3196 Interface 


All equipment that is to be attached to a twinaxial cable to which a 3196 is to be attached must be 
checked for conse with this data rate (so that the device does not signal false parity errors. for 
example). 


All IBM devices supported on the local workstation conECue® and on the 5294 are compatible wiih the 
data rate used by the 3196. = | 


@ The 3196 docs not have cable through or line termination. It is to be attached to a twinaxial line with a 
“T-connector” which provides cable through and line termination. Refer to the 3196 installation 
instructions for more information. 


¢ The 3196 supports the 3180-2 style keyboard exactly like the 3180-2 does (see 12.2. “3180-2 Keyboards” 
on page 184). The 3196 also supports the IBM Enhanced keyboard. See 19.0, “IBM Enhanced . 
Keyboard” on page 257 for more information on the IBM Enhanced Keyboard. 
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14.0 3197 Interface © 


The interface to the 3197 display station is the same as the interface to the 3180-2 display station (described 
in 12.0, “3180 Model 2 Interface” on page 183), with the following exceptions. 


@ 


The 3197, Model D and C, ts a “Dual Address” terminal having two station addresses that communi- 
cated with a controller independently; address 1 and address 2. Address | is dedicated to a display. 
Address 2 can be configured for either an additional display session or for a printer attached via the 
buult-in PC Parallel Interface. 


— If address 2 is a display: 


Active display sesstons may be alternately (both models) or concurrently viewed (model D and only 
with 24 line x 80 character screen format) via local “hot key” sequences. The extended display mode 
of 27 rows by 132 columns is available only on the 3197 Model D. 


-~ If address 2 is a printer: 


The printers supported on the 3197 are the 4201, 4202, and 5201 PC printers. The 3197 will allow 
an attached pnnter to emulate an IBM 4214-2 printer or an [BM 5256 printer with the exception 
that the Transparent (TRN) Command and Load Alternate Characters (LAC) Command are 
received properly but discarded and an error (Invalid PDS Control Code) reported to the host 
system. 


In addition to supporting the 4214-2 and 5256 SCS commands, the 3197 also supports the non-SCS 
ASCII Transparent (ATRN) Command and the SCS Set Presentation Color (SPC) control. For 
more information regarding these commands, sce 3.6, “Control Character String” on page 116. 


For more information on “Dual Address” usage, display configuration, display session viewing, and 3197 
attached printers, see the /B.M 3/97 Model D Display Station User's Guide GAI8-2545 or the BM 3/97 
Model C ad Station User's Guide GA18-2559. 


The response from the 3197 Model D to the Read Device ID command issued to the model ID feature 
address is X'24’. See 2.4.8.2, “Model ID Word” on page 54. 


The response from the 3197 Model C to the Read Device [D command issued to the model ID feature 
address is X50’. Sce 2.4.8.2, “Nlodel ID Word” on page 54. 


The 3197 Model C does not support a 132 character by 27 row screen size. It supports only a 80 
column by 24 row screen. The 3197 Model C has a color monitor whereas the 3180 Model 2 is strictly 


monochrome. 


The Wnite Control Data command on the 3197 Model C does not support the following. 
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— Selection of screen size - Bit 11 in the second parameter frame for Write Control Data must be zero. 


- Display of the message buffer (dedicated message line) - Bit 14 in the second parameter frame for 
Write Control Data must be zero. 7 | 


© The 3197 Model D does support the selection of screen size and dedicated message line - Bits 11 and 14 
in the second parameter frame for Write Control Data. 


¢ The 3197 supports a different displayable character at X’B3’, which is a large dot in the middle of the 
character cell [| (called a middle dot). | 


e The 3197 does not support data entry keyboards. 
e The response to the Read Data sominai to the model ID feature address is different for the 3197. 
The following is the description of bits 7 through 14 of the changed response frames. 
— Frame 1 - Model ID 
This frame contains 0010 0100 (X’24’) for the 3197 Model D. 
This frame contains 010! 0000 (X’50’) for the 3197 Model C. 
— Frame 2 - Style Data 
This frame contains 11111111 (X’FF’). 
Response frames 3 through 16 do not change fem the 3180-2. 
¢ The 3197-D does not have cable through or line termination. It is to be attached to a twinaxial line 
with a ““T-connector” which provides cable through and line termination. Refer to the 3197 Setup 
Instructions for more information. 
e The 3197 supports the 122/124 key typewnter keyboard that attaches to ‘ie 3180-2 (see 12.2. “3180-2 


Keyboards” on page 184). The 3197 also supports the IBM Enhanced keyboard. See 19.0, “IBM 
Enhanced Keyboard” on page 257 for more information. 
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The interface to the 3476 display station is the same as the interface to the 3196 display station (described in | | 


15.0 IBM InfoWindow 3476 Interface 


13.0, ‘3196 Interface” on page 221), with the following exceptions. 


The 3476 has two models, EGx (green monitor) and EAx (amber monitor). | 

The 3476 supports the Data Entry keyboard. | 

The 3476 supports three new indicators: 

~- Type ahead indicator - Right double angle brackets in column 13 on Status Line. 
— Layer 100 indicator - Plus sign in column 35 on Status Line. 


~- Caps Lock indicator - Capital A in column 38 on Status Line. 


The 3476 supports the Read Info and Wnite Control Data to the Indicators commands, which are 
described in detail below. 


Note: The 3476 supports the same data transmission rate as the 3196; 1.0368 MHz. 
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15.1.1 Read Info 


This command allows the controller to read additional device specific information (such as Vital Product 
Data (VPD)) from the device. There 1s one parameter frame following the Read Info command that indi- 
cates what device information to be read. If no bits are turned on in this frame, no information will be 
returned. | | 


Actual data transfer will begin upon the receipt of an Activate Read command. The format of the command 


and the data returned in response to the Activate Read is given below. 


a 
Fill bits: always zero. 


Sei) bit; set for even parity in the frame 


Figure 122. Read Info Command 


Sit Purpose 


Ful bits: alw avs zero. 


Parity bit, set for even parity in the frame | 
Station c\ddress, or End Of Message (111) if last frame 


Device information being requested 


Bit 7: Request Vital Product Data (VPD) 
Bits g. ld: Reserved, must be 0 


Re eee ee atari ane RY IE Gee SU a ERE 0 ee ete 


is [Stop bit; always 1. 


Figure 123. Read Info Command First Parameter Frame 
Format of VPD data returned (64 bytes): 


Machine Type (EBCDIC, 4 bytes): F3F4F7F6 
Model Number (EBCDIC, 3 bytes) 

Load Identifier (4 bytes) 

Part Number (12 bytes) 

Serial Number (7 bytes) 

Manufacturing Identification (4 bytes) 

ROS Identification (15 bytes) 

Alterable ROS Identification (1 byte) 

Monitor characteristics (2 bytes), consisting of: 
~ Bit 0: Color (OFF for 3476) 

~ Bit 1: Wide Screen (OFF for 3476) 

— Bit 2: Separate Error Message Line (OFF for 3476) 
— Bit 3: Text Symbols (ON for 3476) 

~ Bit 4: Shadow Cursor (ON for 3476) 


oo eo @ @@ @ @ Oo 
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| - Bit 5- Bit 15: Reserved, must be 0 e 
| © Other (12 bytes, reserved, padded with zero (X’00°)) 


ty 
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eed sewepems Gewese Stee seen Awe enaE: ee sou 


15.1.2 Write Control Data - Indicators 


Write Control Data command addressed to the Indicators command can be used to activate additional indi- 
cators on 3476 that are not accessible by the Write Data Load Cursor command addressed to the Indicators. 
Either one or two parameter frames may be specified with the command, as indicated in Frame 1. Frame 1 
is mandatory and must be sent. Frame 2 is optional and is sent only if Bit 14 in Frame lis set to 1. The 
format of the command and the two parameter bytes are given below. 


[_ AE | — ae eee RE See 


Fill bits: alwavs zero. 
panty bit; set for even parity in the frame 


Devi ice Address (Indicators = 010) 


Figure 124. Write Control Data Command - Indicators 


[_Aaet _ —_ oon ARENA EeN NNN! 


Fill ils: alw avs zero. 


Parity bit; set for even parity in the frame | 
Station Address, or End Of Message (111) if last frame 
| Indicators 


Bit 7: Caps Lock indicator (ON = activated) 
Bit 8: Layer 100 indicator (ON = activated) 
Bit 9: Reserved (must be 0) 
Bit 10: Type Ahead indicator (ON = activated) 
Bit 11: Reserved (must be 0) 
Bit 12: Reserved (must be 0) 
Bit 13: Reserved (must be 0) 
Bit I4: Last Frame (ON = Frame 2 also sent) 


Stop bit; 


always |. 


_ Figure 125. Write Control Data to Indicators - First Parameter Frame 


Purpose : 


Fill bits; alway $ Zer0, | | | 

Parity bit: set for even parity in the frame | 
Stauion Address. or End Of Message (111) if last frame | 
Additional indicators 


Bits 7 - Id: reserved, must be 0_ 


Figure 126 (Part | of 2). Write Control Data to Indicators - Second Parameter Frame 
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Stop bit: always 1. 


Figure 126 (Part 2 of 2). Write Control Data to Indicators - Second Parameter Frame _ : re 
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16.0 IBM InfoWindow 3477 Interface 


The interface to the 3477 display station is the sare as the interface to the 3197 display station (described in 
14.0, “3197 Interface” on page 223), with the following exceptions. . 


The 3477 has 4 models: 

- FGx- I4 inch green 

— FAx- 14 inch amber 

—- FCx- 14 inch color 

~ FDx - 15 inch green 

The extended display mode of 27 rows and 132 columns is available on all models. 
The 3477 supports three new indicators: 

— Type ahead indicator - Right double angle brackets in column 13 on Status Line. 
— Layer 100 indicator - Plus sign in column 35 on Status Line. 

~ Caps Lock indicator - Capital A in column 38 on Status Line. 


The 3477 will allow an attached printer to emulate an IBM 5219, IBM 4214-2, or an IBM 5256 printer. 


In addition to supporting the 5219 SCS commands, page rotation and bold as emphasis (BES,/EES) is 
supported. 


The response from the 3477 to the Read Device ID command issued to the model ID feature address is 
the same as 3197 Model D for the monochrome models, and 3197 Model C for the color model. See 
2.4.8.2, “Model ID Word” on page 54. 


The Wnite Control Data command on the 3477 Model FCx does not support reverse display image. 
Therefore, Bit 11 in the first parameter frame for Write Control Data must be zero. 


The 3477 does not support data entry keyboards. 


The 3477 supports additional device addressing for the Extended Character Buffer (ECB) for some com- 
mands, which is described in detail below. 


The 3477 supports additional commands, Escape, Read Info, and Write Control Data to the Indicators. 
as well as the Enhanced Queue Load commands, all of which are described in detail below. 
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16.1.1 Extended Character Buffer 


An Extended Character Buffer (ECB) is a buffer equal in size to the Presentation Space. The ECB contains 
characters which control how characters in the Presentation Space are displayed on the screen (such as 
underscored). ECB characters do not occupy a screen pose Multiple ECBs are supported for various. 
attribute affects. 


The following ECBs are supported: 


e Monochrome monitor 
—- Pnmary ECB 
—- Text ECB 
e Color monitor 
— Pnmary ECB 
— Text ECB 
~ Foreground Color ECB 


The effect of a character in the ECB will be retained on the screen until the next non-propagate (not X‘00’) 
character in the ECB 1s encountered, and so forth, until the end of the Presentation Space is reached. The 
effect of the ECB character does not “wrap” from the last position on the PS to the first position on the PS. 
The upper left-hand corner of the ECB defaults to normal display. 


The ECB character effect begins on the PS character located immediately in “front” of the ECB character 
(this PS character will be referred to as the “ummediate” PS character). 


ECB attributes, as a general rule, take precedence over PS attributes. In other words, the attribute in the 
ECB will cause the supseauent-D PS characters to be displayed as affected by the ECB attribute rather than the 
PS attribute. | 


Note: The PS field attribute code points (X’20’ - X’3F’) will continue to be a if these code points 


are written to the Presentation Space. 
16.1.1.1 Primary Extended Character Buffer 


The Primarv Extended Character Buffer (the Primary ECB) supports the same attribute capabilitics as the 
PS attributes. 


Non-display 
Column separator 
Blink | 
Underscore 

High intensity — 
Reverse image 


However, unlike the PS field attributes, all combination of attribute capabilities are supported. The Pnmary 


ECB is the first-ECB and ECB number is I. 
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16.1.1.2 Text Extended Character Buffer 


The Text Extended Character Buffer (the Text ECB) supports the folowing attribute capabilities “nich are 
useful in text. | — | 


e Word underscore 
e = Flalf index up 
e Half index down 


The Text ECB is the second ECB and ECB number is 2. 
16.1.1.3 Foreground Color Extended Character Buffer 


The Foreground Color Extended Character Buffer (the Foreground Color ECB) supports the ouowane attri- | 
bute capabilities which control foreground color of PS characters on a color monitor. 


Red 

Green 

Blue 

White (Red + Green + Blue) 
Turquoise (Green + Blue) 
Pink (Red + Blue) 

Yellow (Red + Green) 
Brightness | 


ee ee ee ee ee) 


‘The Foreground Color ECB is the third ECB and ECB number is 3. 


16.1.1.4 Primary ECB Ficld Attributes 


Primary ECB field attributes are defined to be equal to the PS attribute definition, except for non-display 
and the attribute tag. All ECB attributes will use the high order bit (X’8X’‘) as the attmbute tag. The 
normal display attribute is defined as X’80° (just like the other ECBs definition). The propagate attribute is 
X‘00’. All combinations of attribute capabilities are supported. 


Primary ECB ficld attributes are defined as follows: 


ee # 
: 2 3 4 5 6 7 
11] 0 Stas ae ce Gee 
| +---> Reverse image (0 = normal, 1 = reverse) 
Teese ss > High intensity (O = normal, 1 = high) 
ORR ee aie Se > Underscore (0 = off, 1 = on) 
| Peano pe ee eee > Blink (0 = off, 1 = on) 
(OLE eee tha Ke sme Column Separator - 00'S off, 1 = on) 
ssasige alias See anes see ae eee > Non-display (0 = off, 1 = on) 
Pease ae Pe Re eae ae > Reserved (must be 0)- 
Tess Sesess Sree Sener ER eree eres? ACCC LOULe Tag (must be 1) 
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ha and those attributes of any other attribute plane. .... 


16.1.1.5 Text ECB Field Attributes 


Those attributes typical to word processing and not supported in the primary ECB are attributes supported 
by the Text ECB. The normal display Text ECB attribute is X’80’, while the propagate attribute is X’00’. 
All combinations of attribute capabilities are supported, including combinations between Text ECB attri- 


7 eT 
; oe ed eee ar 


ee ECB attributes . are defined as follows: 


| | --> Half index up (0 = off, 1 = on) 
poaabesopawe teeercen- > Half index down (O = off, 1 = on) 
| po eenennenn- > Word underscore (0 = off, 1 = on) 

peewee mm wn nnn nnn ee nnnee > Reserved (must be 0) 

fame ene wenn nme n enn nen n nnn nn ene- > Attribute tag (must be 1) 


16.1.1.6 Foreground Color ECB Ficld Attributes 

The foreground color ECB field attributes control the color of the PS characters. The normal display fore- 
ground color attribute is X‘80’, while the propagate attribute is X’00’. All combinations are supported 
between foreground color ECB attributes and those attnbutes of any other attnbute plane. 


Foreground color ECB field attributes are defined as follows: 


1 2 3 4 %5 6 7 
fli; o;ofo; x] x] x] x] 
| | | | +---> Brightness (O = normal, 1 = high) 
Poca | eee a abe esac --> Blue (0 = off, 1 = on) 
Trae e Sse --> Green (0 = off, 1 = on) 
ia aaa ~--> Red (O = off, 1-= on) 
a aa See ee eee see > Reserved (must be 0) 
eee ee ee ee ee ee eee > Attribute tag (must be 1) 


16.1.1.7 PS and multiple ECB Attribute Relationships | 


ECB attributes, as a general rule, take precedence over PS attributes when they are not normal attributes 
(not X80’). In other words, the attributes in the ECB will cause the subsequent PS characters to be dis- 
played as affected by the ECB attribute rather than the PS attribute. 


e If Primary ECB field attribute i in effect is normal display (X’80’), PS attribute, Text ECB attribute, and 
Foreground Color ECB attribute give total attribute effect. 


e If Pnmary ECB attribute in effect is not normal display (not X’80’), the Primary ECB attribute is substi- 


tuted for PS attribute. The Primary ECB attribute, Text ECB attribute, and Foreground Color ECB 
attribute give total attribute effect. 
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16.1.2 Additional Device Addressing 


3477 supports additional device addressing for the Extended Character Buffer (ECB) or for both the Presen- 
tation Space (PS) and ECB (Both). The Extended Character Buffer is an additional buffer which contains 
attribute controls, such as underscore, removing them from the Presentation Space (screen pet 


Device addressing supported by 3477 is: 


B‘000’ - Base (Presentation Space (PS) 
B’001’ - Keyboard 

B‘010’ - Indicators 

B‘O1|’ - Extended Character Buffer (ECB) 
B’111’ - PS and ECB (Both) 


eo@e?e8 @ @ 


Only certain commands can be addressed to device address Both. If a command 1s addressed to Both, the 
same exact operation will be performed on the PS and ECB buffers. The starting and ending locations as 
specified in the command, as well as the length of data, will be applied to both the PS and the ECBs. When 
the command is complete, the registers will be updated as if the command had been addressed to the PS and 
ECB separately. 


Commands which can be addressed to ECB or Both are listed below. The commands perform the same 
function as described previously, however they perform the function on the ECB (if device address B’011‘) or 
on the PS and the ECB identically (if device address B’1 11’). 


e Escape - Both » 


Identifies that a following Enhanced Queue Load commands should be addressed to Both the PS and 
ECB. See 16.1.6, “Enhanced Queue Load Command Set” on page 243 for a description of the 

Enhanced Queue Load commands. | | 

e Search General - ECB 


Searches the specified ECB (if ECB addressing mode is non-zero) or all ECBs (if ECB addressing mode 
is zero) for the specified character. See 16.1.2.2. “Extended Character Buffer Addressing Vlodes” on 
page 237 for a description of ECB addressing modes. 

® Whnite Data Load Cursor - ECB, Both 


Wnites data to cither the ECBs or to Both (PS and ECB). See 16.1.2.1, “Rules for Reading or Writing 
to Device Address Both” on page 236 for the rules of writing to device address Both. 
e Clear - ECB, Both 


Clears either the ECBs or Both (PS and ECB). 
e Read Between Limits - ECB 


Reads between limits to the specified ECB (if ECB addressing mode is non-zero) or to all ECBs (if ECB. 
addressing mode is zero). See 16.1.2.2, “Extended Character Buffer Addressing Modes” on page 237 for 
a description of ECB addressing modes. 


@ Write Data - ECB, Both 


Writes data to either the ECBs or to Both (PS and ECB). See 16.1.2.1, “Rules for Reading or Writing 
to Device Address Both” on page 236 for the rules of writing to device address Both. 
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16.1.2.1 Rules for Reading or Writing to Device Address Both 


If a write command is addressed to both PS and ECB (B’111’), the display will write code points encount- 
ered within the data which are immediately preceded by the ECB attribute escape character (X’10") and the 
ECB number (1.2.3) to the appropriate ECB. All other code points will be wnitten to the Presentation 


Space. Similarly, if a read command is addressed to both, the display will return ECB characters imme- 


diately preceded by the ECB attribute escape character and ECB number (the display puts in the escape 
character (X’10’) and ECB number), along with any PS characters within the limits of the read. | 


Wniting data to or reading data from the ECBs when using a | device address of both ee 3 as 
Format for writing to or reading from the ECBs 1s: : 


e ECB attribute escape character - Character to distinguish between PS and ECB characters. Always 
X’10’. Used in data associated with device address of ECB (B’011’) or Both (B’111’ ). Can be used as a 
data character only if device address of Base (B’000’) is used. 


e ECB number - Character to distinguish which ECB the attribute should be wnitten to. 
ECB numbers are assigned as follows: | 
— X’0l’- Pimary ECB 
—- X’02’ - Text ECB 
— X03’ - Foreground color ECB (color monitors only) 
e Character to be written : The display does not determine if this is a valid character for the designated 
| wae - reserved bits on). Unexpected results may cee if = invalid aaa is Written to a partic- 


16.1.2.1.1 Rules for write addressed to both PS and ECB: When a write command addressed to device 
address Both (B’111’) is received. it will process the data associated with the command as follows. 


The next byte of data is always written to the specified ECB, if the character was immediately preceded bv 
the ECB attribute escape character (X’10’) and the ECB number. The data address will not be advanced 
until a character is written to the PS. If another ECB character is encountered within the data, it will be 
written to the next higher address in the ECB (at current data location + 1) only if the ECB number is 
equal to the ECB number just written to or if a PS character was just written. All ECBs and the PS will be 
written to before the data address is advanced by |. If 2 ECB characters for the same ECB exist beside each 


other (no PS character or other ECB character given between those 2 ECB characters in the data), the 


missing PS locations and ECB locations will remain unchanged. 


16.1.2.1.2 Rules for read addressed to both PS and ECB: When a read command addressed to device 
address Both (B’111‘) received, the display will return the data associated with the command as follows. 


The first ECB location for all ECBs is always checked for a readable ECB character (any non-propagate 
ECB character (not X'00’) is readable). The ECBs are checked in order, from | ton. If no readable char- 
acter (a X‘00’) exists in any ECB at that point, only the PS character will be read at that locatfon. The data 
address will not be advanced until the character is read from the PS. 
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If a readable ECB character exists in any ECB at that point, the ECB attribute escape character (X10), plus 
the ECB number, followed immediately by the readable ECB character will be returned in the data. 


PS characters are read until another readable character within the ECBs is encountered. If another readable 
character is encountered within any ECB, it will be returned, in the data, along sa the ECB attnbute | 
escape character and ECB number. | : 


16.1.2.2 Extended Character Buffer Addressing Modes _ 


If a device address of ECB (B‘011’) is specified, the current ECB addressing mode will determine which ECB 
is addressed and the format of the data associated with the command. The following ECB addressing modes 


are supported: 


Mode 0 


Mode I-n 


All ECBs are addressed in this addressing mode. Data will be sent to the display in the 
identical fashion as for device addressing of Both. The data to be written to the ECB will be 
preceded immediately by the attnbute escape character (X‘10’) and the ECB number (1.2.3). 
All data 1s assumed to be multiple ECB data (3 byte format) except for a place holder 
(X‘00’). Failure to provide data in the correct format will cause unexpected results. The 
data location pointer is incremented either when a place holder (X’00’) ts encountered in the 
data, or the same ECB number is specified as was previously written to at this data location. 
Not all ECBs must be written to for each position data location. The place holder (X’00’) 1s 
written to neither ECB nor PS. 


Data wul be returned (read) in the same format as write except that the place holder (X’00’) 
is always required when the data location pointer is incremented. 


Only the specified ECB is addressed when using ECB addressing mode I-n (where, n = 
number of ECB being addressed). Any data associated with a command addressed to device 
address of ECB (B’011’) will be written to the specified ECB. Neither attribute escape char- 
acter (X'10’) nor ECB number 1s in the data. Only ECB characters are included in the data 
when using this ECB addressing mode. 
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16.1.3. Escape : 


This command is a new command in the Base command set. The Escape command is used to escape from 


the Base command set into the Enhanced Queue Load command set. The Escape command indicates that 


the next byte(s) of the queue load is a command belonging to the Enhanced Queue Load command set. 
The Escape command must be used prior to each enhanced command in a queue load, otherwise the 
command will be interpreted as part of the Base command set and unexpected results can occur. The 
Escape command can be addressed to either the Base (B’000’) or Both (B’111‘) device address. The device 
address in the Escape command indicates to which device (Base or Both) that the following Enhanced 
Queue Load command 1s directed. See 16.1.6, “Enhanced Queue Load Command Sev on page — for 
specific details on the Enhanced Queue Load eoamanest 


If Escape is addressed to any device other than the Base or Both, an Invalid Commands Device Address 
_ Exception will result. 


[Bit_ | Purpose 


Parity bit; set foe even gers in the frame 


= B11" are valid) ~ 


_ Figure 127. 3477 Escape Command 
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| 16.1.4 Read Info 


1 This command allows the controller to read additional device specific information (such as Vital Product 
| Data (VPD)) from the device. There is one byte following the Read Info command that indicates what 


| device information to be read. If no bits are turned on in this Bye, no information will be returned. cnt 


| Actual data transfer will begin upon the acces of an Activate Read command. ‘The format of the command fi 
| and the data returned in response to the Activate Read 1s given below. | 


Parity bit. set for even Parity in the frame_ 7 


Dice pies Bane TUS 


Bit 7: Request Vital Product Data (VPD) 
Bits 8-14: Reserved. must be 0 


Figure 129. Read Info Command First Parameter Frame 
| Format of VPD data returned (64 bytes): 


Machine Type (EBCDIC, 4 bytes): F3F4F7F7 
Model Number (EBCDIC, 3 bytes) 

Load Identifier (4 bytes) 

Part Number (12 bytes) 

Serial Number (7 bvtes) 

Manufacturing Identification (4 bytes) 

ROS Identification (15 bvtes) 

Alterable ROS Identification (1 byte) 

Monitor characteristics (2 bytes), consisting of: 
— Bit 0: Color (ON for 3477 Model FCx) 

— Bit 1: Wide Screen (ON for 3477 

— . Bit 2: Separate Error Message Line (ON for 3477) 
— Bit 3: Text Symbols (ON for 3477) 

~ Bit 4: Shadow Cursor (ON for 3477) 

~ Bit 5: Reserved, must be 0 


e#*e3oee80¢¢ ¢ 06 @ 


Ce ee ne een i aerial ee amen 
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7 
| 
| 


— Bit 6: Extended Character Buffer (ON for 3477) 
— Bit 7 - Bit 15: Reserved, must be 0 


| @ Other (12 bytes, reserved, padded with zero (X’00’)) 
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16.1.5 Write Control Data - Indicators 


Write Control Data command addressed to the Indicators command can be used to activate additional indi- 


- cators on 3477 that are not accessible by the Wnte Data Load Cursor command addressed to the Indicators. - 


Either one or two Poona frames may be specified, as indicated in Frame |. Frame | is mandatory and 


must be sent. Frame 2 is optional and is sent only if Bit 14 in Frame 1 is set to 1. The format of the 


command and two parameter bytes are given below. 


Purpose 


cos 
Fill bits: alw avs zero. 
aaa 


Parity bit: set for even parity in the frame es teggse tsi these caste ol 
4.5,6 Station -\ddress | _ | | So - | 


Device Address (Indicators = 010). 


Winte Control Data Command (00101) 


aaa Stop bit; always Li 


Figure 130. Write Control Data Command - Indicators 


Bit _| Purpose 


; ez | | Fill bits: always 2 zero. 


a | Paritv bit: set for even parity in the frame 


356 | Station Address. or End Of Message (ith if last frame 
Indicators 


Bit 7: Caps Lock indicator (ON = activated) 
Bit 8: Laver 100 indicator (ON = activated) 
Bit 9: Reserved (must be 0) : 

Bit 10: Type Ahead indicator (ON = activated) 
Bit 11: Reserved (must be 0) 

Bit 12: Reserved (must be 0) 

Bit 13: Reserved (must be 0) 

Bit 14: Last Frame (ON = Frame 2 also sent) 


Stop bit; always I. 


Figure 131. Write Control Data to Indicators - First Parameter Frame 


Wil bits: always zero. 
| Panty bits sct for even ‘parity. in the frame 


4.5.6 _ Station Address, or End Of Message (111) if | ast frame 
| Additional indicators 


Bits 7 - 14: reserved, must be 0 


Figure {32 (Part | of 2). Write Control Data to Indicators - Second Parameter Frame 
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Figure 132 (Part 2 of 2). Write Control Data to Indicators - Second Parameter Frame 
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16.1.6 Enhanced Queue Load Command Set 


All commands described in this section, just like the Base command set, must be sent as part of a Queue 
Load. An Escape command (see 16.1.3, “Escape” on page 238) must immediately precede any of these 
commands in the Queue Load. Mixtures of Enhanced Queve Load commands and Base commands are 
supported. There may also be multiple Enhanced Queue Load commands in the queue as log as the length 
of the queue is not exceeded. 


16.1.6.1 Move Block 


This command will move a block of data within the Presentation Space and ECB to the specified location. 


The Escape command wil designate Both; the PS and ECB will be moved identically. 


If the source block and the destination block are specified overlapping each other, the data in the source 
block will be copied to the destination block and the overlapped part of the source block will be overlaid 
with the destination block. 


If either the start or end locations of the data block to be moved are not within the boundaries of the PS, an 
Operation Exception will be returned. Also, if the destination location is not within the boundanes of the 
PS. or if the data to be moved would be moved so that part of it 1s outside the PS, an Opcration Exception 
will be returned. 


Note: PSH = Presentation Space Height; PSW = Presentation Space Width 


Frame # | Content Valid valucs | vi no 


(addressed to Both) 
Command code point 
Start location of the | 
data to be moved 
(row- 1, column- | 
format). 


wo 1). 0-(PSW-1) 


‘Start location” 


Number of rows - | in 
the block to be moved, © 
including the — start 
location. 


0-(PSH-1) 


# rows in block - | 


Number of columns - 
1 in the block to be 
moved, including the 
| Start location. 


“# cols in block - | 0-(PSW-1) 


| 0-(PSH-1), 0-(PSW-1) ~ | Destination of the data 
to be moved (row-l, 


column-! format). 


| Destination location*° 


Figure 133. Format of Move Block Command 


20 «Start and destination locations refer to the upper left-hand corner of the block to be moved. 
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| 16.1.6.2 Write Repeated 


| This command will wnite a specified character to a block area within the Presentation Space and within the 
| ECB. The device address specified in the Escape command will ieee Both. Le PS character and the 
| ECB eharscre! to be written must be specified. 


i If the area to write the character is not within the Bounicsee: of the Ps, an Operation Exception will be 
returned. 


ote: PSH = Presentation Space height; PSW = Presentation Space width 


Frame B Valid values 


| 0 Sore B’11101001 Vacs command 
(addressed to oo) 
fo command x 0r [ Command code point | 


Sar location Q- PSH. 1), 0-(PSW-1) Start location where 
the data is to be 
written | frow-1, 
column-1! format). 


Number of rows - | in 
the block to be wnitten 
to, including the start 
location. 


# rows in block - |! 0-(PSH-1) 


Number of columns - 
1 in the block to be 
written, including the 
Start location. 


| PS character to write X00’ - X’FE’ “EBCDIC code point of — 
| character to be written 

| to PS 

roo ECB character to write | X‘00’, X'80’ - X FE’ EBCDIC code point of 


character to be wnitten 
Figure 134. Format of Write Repeated Command 


| # cols in block - | 0-(PSW-1) 


es ee nema seen OD NR 8 eee ED ES me 20 EE Gem eee eee ———e 


| to ECB 


244 5250 to S/36, S/38, 244 AS,400 Attachment Information 


16.1.6.3 Display PS character /ECB 


This ennai will display PS characters, Text Assist symbols i in PS, Text Assist seabela in Text ECB, and ~ 


Begin/End attribute symbols in other ECBs on the screen. The command specifies what should be Heplayee —- 


at the cursor location and elsewhere on the ¢ entire screen. 


Note: If X’ 00’ 1S specified é in the frame 2, a PS Saracier ora Text Ress waibolt in PS, as ‘specified by the | 


Wnite Control Data command, will be displayed under the cursor. If X’00’ is specified in the frame 3, PS 
characters or Text Assist symbols in PS, as specified by the Write Control Data command, will be displayed | 
elsewhere on the full screen. 


If an invalid value is detected while processing this command, the command has no affect and an Operation 
Exception will be returned. 


| Content Valid values | Description _ ~ 
Escape B‘00001001’ Escape command 
(addressed to Basc) 
Command code point 
X’00’ 


Dee EE under cursor Display Text 
Assist symbols in 


PS 
Display Text 
Assist symbols in 
| Primary ECB 
e §6Display Text 
Assist symbols in 
Text ECB 


e Display Text 
-- Assist symbols in 
Foreground Color 
ECB 


Display on full screen e = =Display Text 

Assist symbols in 
PS 

e §=©Display Text 
Assist symbols in 
Pnmary ECB 

e Display Text 
Assist symbols in 
Text ECB | 

e Display Text 


Assist symbols in 
Foreground Color | 
ECB - 


Figure 135. Format of Display PS character/ECB Command 


Note: Special Text symbols will only overlay PS characters where a readable ECB character (not propagate 
attribute (X‘00’)) exists behind that PS character location. AL other PS characters on the screen are unaf- 
fected by this command. 
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we sue 
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1 2,3 Start location “OAPSIT 1), 0-(PSW-1) | Start location where 
| the data is to be 
written (row-I, 


16.1.6.4 Write to Row with Pad 


This command will write data to the PS and ECB on a row by row basis. If the data to be written does not 
take up the entire row, the specified PS pad character and ECB aa character wl be padded to the end of 
the current row. | , | 


! The data will be given to ‘the disciay as one continuous string. A X’FF’ character within the data will desig- 
nate the end of the current row. , 


te: If a X’FF’ ECB attribute is given in the data, it will be immediately preceded by the ECB attribute 
‘ape character (X’10’) and ECB number (1,2,3). This will distinguish the X’FF’ ECB character from the 
_ FF’ end of row character. 


The next character in the string (after X’FF’) will be the first character written to the next row. If the last 
PS or ECB position on a row is wnitten to, a X’FF’ end of row character must still be appended to the data 
for that row. 


The actual transmission of the data occurs upon the receipt of an Activate Wnte command. The Wnte to 
Row with Pad command must be the last command of a queue load. All queueable commands sent after a 
Write to Row with Pad command has been received, but before it has been serviced (station busy) will be 
flushed; no error will be indicated. Any queueable command sent after Write to Row with Pad has been 
serviced (station not busy), except Reset addressed to the ECB or End of Queue, will cause an Activate 
Exception to be posted and Activate processing to be disabled. 


The Escape command will designate device address of Both. Rules for doing a wnte command addressed to 
address “both” will apply. 


If the start location or the end location are not within the PS or ECB, or if the end of the row is encount- 
ered before a X’FF’ end of row character 1s found within the data, an Operation Exception will be returned. | 


Content /Content = Cd WV alid values — | Description 


0 | | B’11101001’ Escape command 


(addressed to Both) 
en 


Command code point _ . ; 


column- 1 format). 
Start location must be 
between left and right 
limits. 


Leftmost column posi- 
tion - | on a row 
where data 1s to start 
being written. The 
start location may be 
/ equal to or nght of this 
value. <All subsequent 
rows will be written 
starting at the left lumut, 
however. 


0-(PSW-1) 
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Figure 136 (Part 1 of 2). Format of Write to Row with Pad Command 
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-— ECB pad character X00’, X’ 80° - X’FE’ 


Figure 136 (Part 2 of 2). 


248 


Valid values 
0-(PSW-1) : 3 Rightmost column > 
ee ge position - 1 on a row 
where data 1s to start 
being written. The 
start location may be 
equal to or left of this 
value. All rows 
(including the — start 
row) will be wnittcn 
ending at the mght 
limit. 


EBCDIC code point of 
_| PS pad character. 
EBCDIC code point of 
ECB pad character. 


"Right limit 


X00 - X'FE’ 


PS pad anarciee 


Format of Write to Row with Pad Command 
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16.1.6.5 Read from Row with Ender 


- This command will read data from the PS and ECB on a row by row basis. The end of row character 


(X’FF’) will be appended to ‘the last character read from the row, even if the data read takes up the entire 
row in the PS. , 


The data will be given to the display as one continuous string. ‘The X’FF’ character within the data will 
designate the eae of the current row. 


Note: Ifa X’FF’ ECB attribute is given in the data, it will be ummediately preceded by the ECB attribute 
escape character (X’10’) and ECB number (1,2,3). This will distinguish the X’FF’ ECB character from the 
X’FF’ end of row character. 


The next character in the data returned (after X’FF’) will be the first characies read — the next row. 


Any trailing pad characters in the PS and trailing pad characters in the ECB, as specified in the command, 
wil not be returned in the data. Trailing pad characters are continuous pad characters at the end of a row 
(no non-pad PS characters exist on the line and no non- “pad ECB characters exist beyond the pad charac- 
ters). Only trailing pad characters are not returned. 


The first 2 bytes of data returned are always the total length of the data being read between the start and end 
locations (including the length bytes, plus any PS characters, ECB characters, ECB attribute escape charac-: 
ters (X'10’), ECB number (1,2,3), and line ender characters (X’FF’) in the data). If a block size of 2 ts 
specified in the command, only the length will be returned. If the Controller fails to read the total length of 
the data, no error will be returned. If the Controller specifies more data than what will be returned (block 
size greater than the total length), the data returned will be padded with nulls after the last row ender char- 
acter in order to return the requested block size. Only data within the leit and nght limits and between the 
start and end locations will be returned. | 


The actual transmission of the data occurs upon the receipt of an Activate Read command. The Read from 
Row with Ender cormmand must be the last command of a queue load. All queueable commands sent after 
a Read to Row with Ender command has been received, but before it has been serviced (station busy) will 
be flushed; no error will be indicated. Any qucueable command sent after Read to Row with Ender has 
been serviced (station not busy), except Reset addressed to the ECB or End of Queue, will cause an Activate 
Exception to be posted and Activate processing to be disabled. 


The Escape command will designate device address of Both. Rules for doing a read command addressed to 


address “both” will apply. 


If the start location or the end location are not within the PS or ECB, an Opcration Exception will be 
returned. 


anes [enteaTvaates Trini 


B'I1101001" “Escape command 
(addressed to Both) 


’ Figure 137 (Part 1 of 2). Format of Read from Row with Ender Command 
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Valid vals 
Start location 0- (rae », —e Start location where 

| the data 1s to be read 
(rows, column: 1 
format). Start location 
must be between left 
and nght limits. 


Leftmost column posi- 
tion - | on a row 
where data is to Start 
being read. The start 
location may be equal 
to or mght of this 
value. All subsequent 
rows wil be read 
starting at the left limit, 
however. 


Rightmost column 
position - | on a row 
where data 1s to start 
being read. The start 
location may be equal 
to or left of this value. 
All rows (including the 
start row) will be read 
ending at the nght 
limit. 


0-(PSW- 1) 


0-(PSW-1) 


End location where the 
data 1s to be read 
(row: 1, column-] 
format). End location 
must be equal to.or | 
left of the nght lmut. 


Block size of data to 
be returned per Read 
Activate. 


EBCDIC code point of 


FF Data length X’Ol - X’O7FF’ 
PS pad character X00’ - X’FE’ 
PS pad character (not 
; | returned in data). 


ECB pad character. ‘| X00’, X'80.-X'FE. | EBCDIC code point of 
— ECB pad character 


End location 0-(PSH-1), 0-(PSW-1)_ 


(mot returned in data). 


F 37 (Part 2 of 2). Format of Read from Row with Endcr Command 
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| 16.1.6.6 Set ECB Buffer Addressing Mode 


This command 1s used to set which ECB buffer should be addressed whenever a command addressed to the 
ECB (B’011’) is received. The ECBs may be addressed in two modes. Mode 0 addresses all the ECBs 


whenever a device address of ECB (B’011’) is given. This means that the data supplied with the command _ 


Mode 1 - n addresses the specified ECB, where n = ECB number. This means that the data supplied with 7 
the command contains only the ECB data, and does not contain any ECB escape characters or ECB 
numbers. The addressing mode at POR is set to mode 0. Upon receipt of this command, the addressing 


| 
| 
must contain the ECB escape character, plus ECB number to distinguish which ECB the character is for. 
: 
. mode ts sct until the next occurrence of this command or until the next POR. 


[Valid values __| Description _ 


| 
| 
| (addressed to Base) 
| ee 2 ec 
| 
| 


Command code point 
Addressing mode. e X00’ Addressing mode indi- 
e X’'01’-X’03’ cator 


/@ Addressing mode 0 
- all ECBs 


addressed 
Addressing mode 
specifying specific 
ECB (1,2,3) to be 
addressed 


Figure 138. Format of Set ECB Addressing \lode Command 


tn 
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17.0 Data Transfer Passthru Display Interface 


A Data Transfer Passthru display is supported only by the AS/400, and is not supported by $/36 or S/38. . 
Personal Computers (PCs and PS/2s) attached to AS/400 via twinax function as Data Transfer Passthru 
devices when the AS/400 PC Support program is used. 


A Data Transfer Passthru display is an intelligent display. It processes data sent to it, processes kevstrokes, 
and formats data to be returned to the host. The Controller acts as a data transfer device; it sunply passes 
data between the host and the Data Transfer Passthru display. | 


In general, the Controller communucates with the Data Transfer Passthru display by reading and writing into 
the display’s I/O buffers and by polling the display. When the Controller receives data for the Data Transfer 
Passthru display from the host, the Controller writes the data to the Write I/O buffer in the display. When 
the Data Transfer Passthru display has data for the host, the display waits for the SNA Change Direction 
flag byte to indicate that it may send data to the host. When the SNA Change Direction flag indicates data 
may be sent, the display indicates that it has data to send by a non-zero poll response. 


For a Data Transfer Passthru displav the poll response is not a Scan code, but rather is a Status Pending 
indicator which causes the Workstation Controller to read data from the Read I/O buffer in the display. 
The value of the Status Pending indicator is the approximate length of the data to be sent to the host. For 
both the Wnite I/O Buffer and the Read [/O Buffer, the first 2 bytes of data in the buffer is the length of the 
data to be written or read. The length is a zero-origin value, with a maximum value of 20,479. 


The Write ['O Buffer, Read I/O Buffer, and SNA Change Direction flag byte are at assigned addresses 
within the Data Transfer Passthru display, as summarized below. 


Data Arca. | Address — 7 
Read VO Buffer X ‘4000’ | | | 
Write LO Buffer -X’9000° a 


SNA Change Direction Flag | X’F000’ 


Values: 


x00’ Device allowed to 
send data to host 

X Ol’ SNA session discon- 
nected 

X02’ Device not allowed to 
scnd data to host _ 


Figure 139. Data Transfer Passthru display Data Arcas 
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The twinax interface to the Data Transfer Passthru display 1s the same as the interface to the 5291-1 or 2 or 


3196 display stations (described in 2.0, “5251 Model 11 Interface” on page 11 and 13.0, “3196 Interface” on 
page 221), with the following exceptions. 


e The response from the Data Transfer Passthru isd the Read Device ID command issued to the 

base device address is X’C8’. See 2.4.8, “Read Device ID Command (Code = 01100 and -1100)” on 
page 52. a 

e The installed user accessible storage for the Data Transfer Passthru enpiey is 64K bytes. 


~ The second byte of the response from the Data Transter Passthini display to the Poll command is not a 
Scan code, but is a Status Pending indicator as described below. . 


Poll Response Byte 2 from Data Transfer Passthru one 


mt 
Bit | Purpose 


0.1.2 Fill bits; always zero. 


300 Parity bit: sct for even parity in the frame 
End of Message (111) 


Status Pending indicator 


e X’‘00’ = No information to be sent 
e X‘Ol’ = 2 - 64 bytes to be sent 

e X’02’ = 65 - 128 bytes to be sent 

e X’‘03’ = 129 - 192 bytes to be sent 
e X’‘04’ = 193 - 256 bytes to be sent 
@ X’05’ = 257 - 320 bytes to be sent 
e X'06’ = 321 - 384 bytes to be sent 
e X'07’ = 385 - 448 bytes to be sent 
e X'08’ = 449 - 512 bytes to be sent 
e X09 = 513 - 576 bytes to be sent 
e X’‘0A’ = 577 - 640 bytes to be sent 
e X’‘0B’ = 641 - 704 bytes to be sent 
e X’‘0C’ = 705 - 768 bytes to be sent 
e X’0D’ = 769 - 832 bytes to be sent 
e X‘0E’ = 833 - 896 bytes to be sent 
e X'0F’ = 897 - 960 bytes to be sent 
e X'10’ = 961 - 1024 bytes to be sent 
e X’‘1l’ = 1024 plus bytes to be sent 
e X’FF’=A passthru interface error was detected by the display 


Stop bit; always bi 


Fir: 40. Poll Response byte 2 (Status Pending Frame) 


ame bits 7 through 14 contain the Status Pending indicator. A null (X’00’) Status Pending indicator 
_ieans that the Data Transfer Passthru display does not have any information to be sent to the host. A 
non-zero Status Pending indicator means that the Data Transfer Passthru display wants to send data to 
the host. The value of the Status Pending indicator indicates the approximate length of the data to be 
sent to the host. An invalid Status Pending indicator value or a value of X’FF’ will cause the Controller 
to send an error response to the host indicating a Passthru Interface error. 


254 5250 to S/36, 8/38, 254 AS;400 Attachment Information 


18.0 5259 Migration Data Link | 


The 5259 Migration Data Link presents interfaces to host systems and attached devices the same as described 
elsewhere in this document. However, to facilitate the transfer of data from one system to another, the 
following special interfaces exist. 
e File migration 


e Read ID 


Note: These interfaces exist only for addresses configured in the 5259 for data transfer. 


18.1 File Migration Mode 
In the file migration mode, the data transfer between systems will take place as follows: 


1. The source system initializes all displays by clearing them and using the Read ID sequence described in 
— 18.2, “Read ID Mode” on page 256. | 


2. The source system writes data (in transparent mode) to the emulated display. The character at row 1, 
column 2 must be X’10’ to indicate to the 5259 that the data is to be transferred. 


3. The source system causes the input inhibited indicator to be turned off for the emulated display. The 
source system then repeats the process for the next display configured in the 5259 for data transfer, 
Starting at step 2. 


4. The source systern turning off the input inhibited indicator on the emulated display causes the 5259 to 
set the value of the character at row |, column 2 to X’‘00’, and to send the Enter key scan code to the 
target system for the equivalent emulated display. 


The 5259 will send the Enter key scan code to the source system after both of the following conditions 
are satisfied: | 


a. Data from previous operations on the target systems is complete. 
b. The input inhibited indicator is turned off on both systems. 


Note: In file migration mode, the 5259 uses two buffers for each emulated display. 
5. The received Enter key scan code causes the target system to turn on the input inhibited indicator for the | 


emulated display. It also allows the target system to read the data (in transparent mode) from the 
display. The character at row 1, column 2 will be X‘00’. 
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When the data has been successfully read, the target system turns off the input inhibited indicator for the 
emulated display. This causes the 5259 to examine the character at row 1, column 2 and if X‘00’, to 
send the Enter key scan code to the source system for the equivalent emulated display. At this point, 
the target system returns to step 4 to wait for the next Enter key scan code. If the character at row l, 
column 2 is the transfer mode command X’10’, (i.e., written by the target system before the input inhib- 
ited indicator was turned off), the 5259 will process the comand in the same manner as ae the 


‘command had been given from the source system. 


The received Enter scan code received causes the source system work station controller to turn on the 
input inhibited indicator for the emulated display. This causes the source system to repeat the process, 
starting with step 2. 


18.2 Read ID Mode 


The Read ID mode of data transfer allows either the source or the target system to verify that a 5259 is 
attached and configured for data transfer at a specific address. In this mode, the sequence will take place as 


follows: 

1. The system writes X’13’ to row 1, column 2 of the emulated display, then causes the input inhibited 
indicator to be turned off. 

2. The system turning off the input inhibited indicator causes the 5259 to examine the row 1, column 2 
character and, determining that the value is X‘13’ wntes X’FS5F2F5F9’ to the emulated scrcen starting at 
row |, column 3. The 5259 will also set the value of the character at row 1, column 2 to X’00’ and send 
the Enter key scan code to the system. 

3; 


Upon receipt of the Enter key, the system may read the model ID from the emulated screen. 


The Read ID command ts also used to stop any ongoing data transfer and setup the 5259 to accept new data 


transfer operations. It 1s therefore recommended that you use the Read ID command before starting data 
transfer operations. | | 
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19.0 IBM Enhanced Keyboard i 


The IBM Enhanced Keyboard is supported on the 3179-2 and the 3196. It comes in typewriter (data proc- 
essing) and Katakana styles. The IBM Enhanced Keyboard does not have a data entry version. 
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’ Figure {41. IBM Enhanced Keyboard - Layout with Associated Key Numbers (US). The numbers for the top row of 
keys are prefaced by a“L" (for keys L10 - 126), as are the numbers for the keys in the right hand two 
columns (keys 100 - 109). 
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Figure 142. IB\f Enhanced Keyboard - Layout with Associated Key Numbers (World Trade). The numbers for the 
top row of keys are prefaced by a “1” (for keys 110 - 126), as are the numbers for the keys in the right 
hand two columns (keys 100 - 109). 
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Figure 143. IBM Enhanced Keyboard - Layout with Associated Key Numbers (Katakana). The numbers for the top 
row of keys are prefaced by a “1” (for keys 110 - 126), as are the numbers for the keys in the right hand 
two columns (keys 100 - 109). 
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Figure 144. IBNI Enhanced Keyboard - Layout with Associated Scan Codes (US Version). Scan codes are repres- 
ented as hexadecimal. 
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Figure 145. IBNI Enhanced Keyboard Layout with Associated Scan Codes (World Trade). Scan codes are repres- 
ented as hexadecimal. 
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Figure 146. IBM Enhanced Keyboard Layout with Associated Scan iis (Katakana). Scan codes | are represented 
as hexadecimal. 


260 5250 to S/36, $38, 260 AS;400 Attachment Information 


Figure 147 on page 262 shows scan codes, graphics. and functions of the IBM Enhanced Keyboard by key 
number. 


In the table headers, 
e “unshift” refers to the key without shifting 

@ “shift” refers to the key with shifting i 

© “Alt” refers to the key with the ALT key pressed 

Scan codes are in hexadecimal notation. 

“.Pad” means that this key is part of the numeric pad. 
The functions in the table are for the U. S. keyboard only. 
The column labelled “US” shows the key “action” on U. S. keyboards. The column labelled “World 
Trade” gives the key action for World Trade keyboards. The column labelled ‘Katakana” gives the key 
action for Katakana keyboards. | 
The key action codes are as follows. 


Typamatic key. When typamatic keys are held down for more than 600 milliseconds, they 
repeats at 10 keys per second, except for honzontal cursor keys, which repeat at 20 keys per 


second. This is a function of the terminal; the controller sees only repeatcd keys, as if the 


user pressed the key repeatedly. 


MB Make/Break key. These keys return the scan code shown in the table when they are 
pressed, and the same scan code with bit 0 (the high order bit) turned on when they are | 
released. 

M Make Only. These keys return their scan code when they are pressed, do not repeat (no 


matter how long they are held down), and do not return a scan code when released. 


N No scan side generated. 

B Blank key 

BN Blank key. No scan code generated. 

L Ne this key is labelled or blank depends on the language that the keyboard is sct up 
or. : 


71 Function supported by the display. No scan code is reported to the system when this key is pressed. 
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_ Figure 147 (Part ! of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes 
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Figure 147 (Part 2 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes 
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Figure 147 (Part 3 of 4). IBVi Enhanced Keyboard - Key Numbers and Associated Scan Codes 
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Figure 147 (Part 4 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes 
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Appendix A. Device Error Codes 


Several hardware related errors which are directly related to 5250 display stations and printers are given in 
this section. Some of the errors are detected by the attached device and some by the Workstation Con- 


troller. 


Display Printer Error 
Error Code Error Code Description 
0100 0200 / No response (SERDES) timeout 
0101 0201 Transmit (driver) activity check 
| 0103 0203 Receive parity error 
{ 0104 0204 Line parity error 
0105 0205 | Workstation not accessible 
0106 0206 Receive length check 
0107 | 0207 Wrong station responded 
0108 /0208 — Power-on transition 
0109 0209 | Activate command fadure 
O11 | sees | Invalid keyboard scan code 
coon | DOES. - | Printer machine check 
0120 0220 Invalid command or device ID 
0121 o-+- | Invalid register value 
soe 0221 Invalid exception status 
0122 022. Input queue or storage overrun 
0123 coos | Null or attribute exception error 
a | 0223 Activate lost 
O124 Q224 Invalid activate 
0125 0225 Invalid exception status 
0126 wees Passthru interface error 
| sees 0226 Graphics check 
soe- 0228 Invalid SCS command 
| sone 0229 Invalid SCS parameter 
wees 023x Print check 
cone 024x Forms check 
0149 0249 | Undefined error 
woes 0250 I:nd of forms 
a 0251 | Unit not available or not ready 
wees 0258 End of nbbon for 5219-D 
woes | 026x Printer datastream error 
— 028x Printer machune, print, or nbbon check 
018] cree | Magnetic Stripe Reader error 
O182 coos Invalid device type (Base ID response) 
O183 al nana Incorrect display size 


Figure 148 (Part 1 of 2). Error Codes for Device Ilardware Errors 
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Display Printer Error 

Error Code Error Code Description 

0184 cone Incorrect keyboard ID 

0185 seco Keyboard - translate table mismatch 


0186 oe Feature not installed or loaded 
0189 woes False outstanding status 
0190 | 0290 Even/odd status timeout 
019] 0291 Busy tumeout ie 

| once O2g2. Clear command timeout 


‘igure 148 (Part 2 of 2). Error Codes for Device Hardware Errors — 


268 5250 to S/36, $/38, 268 AS;400 Attachment Information 


Appendix B. Operator Error Codes 


Errors which are the result of an operator action are given in this section. 


| Description 
Help Key not allowed 
Keyboard overrun 
Invalid scan code received from kevboard 
Kev not valid following depression of CMD key 
Keyboard data entered in MSR data input field 
Keystroke valid only in an tnput field; cursor not pres- 
ently positioned in an input field 
Key not valid following depression of SYS REQ key 
Data not entered into Mandatory Enter field 
Non-alpha character attempted in Alpha Only field 
Non-numenic character attempted in Numeric Only field 
Character other than 0-9 or DUP attempted in Signed 
Numeric field 
Attempt to enter a character in the sign position of 
Signed Numeric field 
‘Attempt to insert character in last position of field or last 
position of ficld is not null . 
Ficld may not be exited before Insert Mode is reset 
Mandatory Fill field contains a null 
Check digit error (Modulus 10/11) 
Field minus key pressed in field which is not Signed 
Numeric, Numeric Only, or Digits Only 
Field exit. field minus, or field plus key pressed in Man- 
datory Ful field and cursor is not in first or last position 
of field 
Ficld exit, field minus, or ficld plus required to leave field 
DUP key not allowed in field 
AID request key pressed in Right Adjust field after data 
entered, but before nght adjust has occurred (field exit, 
ficld minus, or ficld plus required to continue) 
| Field exit, field minus, or field plus are not allowed in 
| Mandatory Enter ficld from first position or any position 
if no data keved first 
Panty check on Insert or Delete operation 
Invalid character entered in Hex Mode 
-Non-numeric character attempted in Digits Only field | 
Ficld minus key pressed in Numeric Only field which has 
| other than 0-9 or a null in units position 


Error Code 
0000 
0001 
0002 
0003 
0004 
0005 


0006 
0007 
0008 
0009 
0010 


0011 
0012 


0013 
| O014 
0015 
0016 


0017 


0018 
0019 
0020 


Figure 149 (Part | of 2). Error Codes for Operator Errors 
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Description 


Error Code 
0027 Blank key pressed 
0029 Invalid character entered in Diacnitic Viode 
0031 Format Table overtlow 
0032 Line parity check on read MSR command 
0033 Secure VISR data sent to non-secure field 
V034 MSR data too large for field 
0035 Error associated with MSR data transmitted 
036 Selector Light Pen usage is not allowed 
37 Selector Light Pen tip switch operation error 
38 MSR data not allowed in this ficld or mode 
540 DCE not ready 
O41 Received line idle 
0042 Receive clock failed 
0043 Data Set ready line active 
0044 30 second tumcout 
0045 Data Set wul not activate 
046 Frame reject received 
0047 DM/DISC received 
0050 Clear to send error 
| 0051 Transmut clock failed 
| 0052 Transmit hardware error 
0053 Tl timer retry count expired 
| 0054 Command reject sent 
0055 XLCA card error 
0070 Word spul failure | 
0071 Attempt to start Copy, Move, or Delete operation hes 
one has already been started 
0072 Key not valid in current area of screen _ 
0073 Attempt to delete or replace protected character 
0074 Invalid key during General Prompt 
0075 | Locate failed to find character 
0076 Continuous Insert failed - waiting on host to read screen 
0077 Function key undefined in present mode 
0078 Scale line not defined to Workstation Controller. 
0097 Test Request function not supported by host system 
0099 Key not allowed in Free Key Mode 


Figure {49 (Part 2 of 2). Error Codes for Operator Errors 
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Glossary 


controller. 
writes the graphic. resu!t-ofikeys tothe terminal, reads 
and writes terminal screens, ' sends: data to workstation 
printers, and controls all aspects of the operation of 
workstations and workstation printers. 


cpi. characters per inch 


data entry keyboard. A workstatioa- ‘keyboard that iss: 
similar to a modetf 029. card punch-keyboard. On some°: 


workstations, this means that the, kcyboard is. aimost 
identical to the 029 keyboard: on other workstations it 
means that the keyboard looks like the data. processing 
keyboard for the workstation, but has the keys. rear- 
ranged: like the 029 keypunch. . 


data processing keyboard. A workstation keyboard 
similar to a typewriter key board. - Used soterchienbeably 
| wie RUNS keyboard”. 

pec giess: The act of aoe a key. . 


Ipi. fines per inch 


Ipc. link protocol converter A device that converts one 
communication ee into another. 


bas =" oe te ’ 


maximum stint. position. The number of printed” atic age 


ters that will fit ona line for a particutar printer with a 
particular cpt value. 


The processor , that: interprets | ‘scan. codes, 


“proof option. On a data entry keyboard, this means that - 


the numeric. pad keys are inverted. They send the same 


scan’ codes as the non-proof Keyboard: the controller 


must transiate. 


pad. (1) On terminals with a set of numeric keys to the 


fight of the main portion of the keyboard, that set of 


numeric kevs. (2) On data entry keyboards, the set of 
keys that produce numeric characters when the numeric 


Shift is pressed. 


scan code. The code returned by a workstation in the: - 


response to a- Poll command when a key is pressed. 


This code has no relationship to the graphic (if.any) that - 
is to be entered or displayed on the termina! osea-result © 
of the: ‘keypress. it represents. It must be translated-and~ 


acted ‘on’ ‘oy the workstation controiler. 


typewriter key board... A workstation keyboard similar tc 
a 'ypewriter*keyboard. Used interchangeably with “data 


7 processing Key board”. 


workstation. “A ‘display terminal. Sometimes also 


_applied to workstation printers. 


workstation printer. 
cable. 


A printer attached to twinaxial 


ee 
ws, woe: 


